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Abstract 
With the rapid growth of the increasingly complex trading activities and financial 
market instability, there is a growing concern of financial risk management throughout 
the Chinas stock market. One widely adopted technique to manage risk involves the 
use of Value-at-Risk (VaR), which is known as the benchmark for quantifying market 
risk. In the past few years, it has been widely accepted by both practitioners and 
regulators as the right way to measure risks. The concept of VaR describes the loss that 
can occur over a given time horizon, at a given confidence level, due to exposure to 
market risk. However, the use of VaR as a risk measurement is just at the early stages 
in Chinas stock market. Thus, this dissertation is dedicated to explain how to estimate 
VaR of Chinese Stock Index by using the three main approaches (Historical Simulation, 
GARCH volatility model and Filtered Historical Simulation), and discuss their 
advantages and limitations as well. Backtesting is conducted to check which VaR 
forecasting model is more appropriate for Chinas stock market. 
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Chapter 1 Introduction 
Over the past decades, financial environment has changed dramatically with increasing 
level of instability. Due to the large expansion of financial market, the breakdown of 
the fixed exchange rate system and the deregulation of financial services etc, financial 
stock market move more volatile than ever before. Moreover, large financial disasters, 
such as the Wall Street stock market crash in October 1987 and the Orange Countys 
bankruptcy, all triggered the need for proper risk management. Many corporate firms 
and other financial institutions have developed various financial tools and techniques 
to evaluate and manage risk. Among them, Value at Risk appeared to be the most 
popular one. The main input to VaR (Value at Risk) computation is the volatility of 
market stock returns distribution. Modelling and forecasting stock market volatility has 
been the subject of a great deal of debate over the past fifteen years or so, it plays a 
crucial role in many different fields, such as risk management, option pricing, pension 
schemes and monetary policy making etc.  
 
The main purpose of this dissertation is to evaluate and analyze how Value at Risk 
used to measure the financial market risk, and its accuracy and applicability by 
applying several estimation models.  
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1.1 Background of Chinas Stock market 
Chinas remarkable aggregate economic growth rates, averaging 10% a year since 
1992, have been accompanied by similar remarkable growth in equity markets. With 
the rapid growth of the economy and entering into WTO in 2001, China starts to play 
an important role in the globe economy. China has two Stock Exchanges, one is 
Shanghai Stock Exchange, and the other is Shenzhen Stock Exchange. The Shanghai 
Stock Exchange is larger than the Shenzhen market in terms of total capitalization and 
trading volume. The Shanghai Stock Exchange was established on 26, Nov, 1990, and 
the started to trade on 28, Dec, 1990, whereas the Shenzhen stock exchange established 
on April, 1991. The value of equities issued increased from £200 million in 1989 to 
£1160000 million by July, 2007. The number of stocks listed on both exchanges 
increased from 15 in 1991 to 1121 by July, 2007. Significant growth has also 
occurred in the number of shareholders, currently 80 million, with an estimated growth 
of ten thousand new shareholders a day (SSE Fact book, 2005). By June, 2007, 
Chinas total market capitalization had outstripped any other countries in the world, 
except the USA and Japan.  
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SSE CI Annual Market Overview (06/07) 
Annual  Unit Total A-Share 
No. of Listings   1121 842 
No. of IPO   38 15 
Issued Volume  Thousands 3140834190 1154904410 
Total Market Capitalization  Millions Pound 1160000 1017030 
Tradable Volume  Thousands 2248623620 264511260 
Tradable Market Capitalization Millions Pound 431357 288798 
Trading Volume  Thousands 3380383669 1610045803 
Daily Average  Thousands 24319307 11583063.3 
Daily High  Thousands 4930975.10(08/06/07) 20265490.4(09/05/07)
Daily Low  Thousands 1406774.3 (30/03/07) 4441870.1 (13/07/07)
No. of Transactions  Thousands 1045296.4 919117.7 
Daily Average  Thousands 7520.1 6612.4 
Daily High  Thousands 12999.2 (30/05/07) 12000 (30/05/07) 
Daily Low  Thousands 3808.3 (05/02/07) 3189.8 (05/02/07) 
Trading Value  Millions Pound 1472990 1171710 
Daily Average  Millions Pound 10597.058 8429.6 
Daily High  Millions Pound 20232.73 (30/05/07) 17830 (30/05/07) 
Daily Low  Millions Pound 5185.65 (05/02/07) 3609.55 (05/02/07)
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The dissertation is organized as follows. Chapter 2 introduces the background 
knowledge to this study. It begins with a discussion regarding the need for risk 
management and also contains a brief explanation about the Value at Risk concept. 
Chapter 3 is the literature review. It includes the introduction of risk management, the 
BIS (Bank for International Settlements) regulation, risk measurement, introduction to 
VaR. Chapter 4 describes in detail the methodology used in conducting this 
dissertation research as well as the methods for calculating the VaR. Chapter 5 is the 
empirical estimation of VaR using three models. Chapter 6 is backtesting VaR models. 
The final chapter gives the conclusion, limitations as well as recommendations for the 
dissertation. 
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Chapter 2 Literature Review 
 
2.1 Background 
 
2.1.1 Need for financial risk management 
 
Risk has its potential for damage. It is impossible to eliminate risk completely from our 
lives; the focus here is on how to manage risk, to find an effective way to minimize 
risk; Risk is multidimensional, it comes from many sources. It can be human-created, 
such as change in government policy, wars and inflation. It can also be caused by 
natural phenomena, like earthquakes. Frequent changes in economic variables can 
result unstable economic conditions, such as unemployment, recession and poverty. 
The focus here is on how to manage financial risks. Business organizations face 
various kinds of risks. Jorion (2001) classified them into business and non-business 
risks. Business risks generally arise due to operating activities of a firm, such as 
technology innovation, product design and marketing. Other risks such as political 
change, i.e. the disappearance of the Soviet Union, which the firm has no control with, 
are grouped into non-business risks. Finally, financial risks are about the volatile 
change in financial markets. They include market risks, credit risks, liquidity risks and 
operational risks etc. He argued that firms should carefully control the exposure to 
financial risks so that they can have more time and money to conduct other operational 
business. 
University of Nottingham 
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The business environment now companies are operating in is increasingly unstable. 
After the Bretton Woods system of fixed exchange rates broke down in the early 1970s, 
exchange rates have become more volatile, this caused to firms very significant 
exchange rate risk. It is the same as interest rates; large fluctuations in interest rates can 
have effects on corporation funding costs, cash flows and asset values. Moreover, 
financial stock markets have always been volatile and they are certainly even more 
volatile than ever before. For instance, in Japan, from the period of 1989 to 1991, stock 
prices fell over 50%, this cause $2.7 trillion loss in capital. Furthermore, financial 
institutions have increased ability to create leverage. Massive new derivative products, 
such as options, warrants are developed and new financial markets are opened, market 
liquidity becomes insufficient to meet the needs for leverage. In addition, Trading 
volumes and activities have grown rapidly since the late 1960s. Other factors such like 
unstable oil prices, the growth of offshore banking and the increasing level of world 
trade etc. all contribute to todays volatile business environment.  
 
In addition, the need for sound risk management was further highlighted by a number 
of major risk management disasters in the early 1990s, for example, Metallgesellschaft, 
Orange County, Baring Bank, Daiwa Bank, and Sumitomo Corporation. These cases 
have often been attributed to fraud, bad management or unsuitable strategy, and many 
public, shareholder and regulators hoped that the institutions concerned will not repeat 
the same mistakes since the experience is extremely painful. The firms involved all 
suffered different levels of large losses, well excess $1 billion. Thus, the forces behind 
University of Nottingham 
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the measurement and control of financial risk are extremely strong. There are internal 
force from investors and shareholder to gain the optimal return on capital and to ensure 
the survival of a firm as a whole as well as external force driven by competition, by the 
enormous growth in the risk management industry. Most importantly, the regulatory 
forces have paid more attention on promoting fair competition between firms, 
protecting the solvency of financial institutions and controlling financial risk exposures 
than ever before. Hence, risk management is essential for investors and business 
organizations. 
 
Strong risk management means that it should have the ability to identify type and 
amount of risk faced by a company and can provide sets of methods to control these 
risk exposures. Better risk-management systems allow firms to deploy their capital 
more efficiently and can provide a source of comparative business advantage. Thus, 
manage financial risks are the natural business of financial institutions. It is their 
primary target to manage financial risks actively, to plan for the consequences of 
adverse outcomes and be better prepared for the inevitable uncertainty. Alexander 
(1998) edited many aspects concerning risk management from various authors. It is a 
very comprehensive introduction to risk management concept, covers from theory to 
practice. Bessis (1998) introduced risk management from banks perspective. 
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2.2 The BIS (Bank for International Settlements) Regulation 
 
As explained earlier, recent years have witnessed unprecedented changes in financial 
market. The expanding trading activities of financial institutions has potential 
destabilizing effect, especially the increased involvement of banks in the derivatives 
markets, which are becoming global and more complex. Regulators have grown 
increasingly worried this unstable situation. Because financial stability is crucial for 
sustained economic growth and can not be achieved without strong financial systems. 
Weak financial systems can destabilise local economies, making them more vulnerable 
to external shocks, and may threaten global financial markets. Thus, effective financial 
sector supervision promotes stability by ensuring that financial institutions operate in a 
safe and sound manner. The Financial Stability Institute (FSI) requires that financial 
institutions must have adequate risk management policies and procedures and operate 
with sufficient levels of capital.1 The first step toward tighter risk management is 
provided by the Basel Capital Accord of 1988. Under this Accord, commercial banks 
are required to carry enough capital to guard against credit risks. This Accord was soon 
extended to incorporate market risks in the 1996 Amendment.  
 
The Basel Accord, established by the Bank for International Settlements (BIS), 
represents a landmark financial agreement for the regulation of commercial banks.2 It 
 
1
 The Bank for International Settlements and the Basel Committee on Banking Supervision jointly created 
the Financial Stability Institute (FSI) in 1999 to assist supervisors around the world in improving and 
strengthening their financial systems. 
2
 The full name of the Accord is International Convergence of Capital measurement and capital standards. 
University of Nottingham 
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was concluded on July 15, 1998, by the central bankers from the Group of Ten (G-10) 
countries. The main purpose of this Accord was to strengthen the soundness and 
stability of the international banking system. It established an international risk-based 
minimum capital requirement against credit risk.3  Under this Accord, banks are 
required to hold capital of at least 8 percent of the total risk-weighted assets. This 
Accord divides capital into two components. The first one is called Tier 1 capital, or 
core capital. This capital is permanent. Tier 1 capital will cover 50 percent of the 8 
percent capital charge. The second one is called Tier 2 capital, or supplementary 
capital. Now this Accord is adopted by regulatory bodies in over 100 countries 
including the US, UK and most countries in the European Union. Shortly after the 
publication of Basel Accord, other regulatory institutions among others countries also 
have established some other kinds of financial Acts or guidelines which are in line with 
this Accord. However, there are still lots of criticism of this Accord, just as the case 
with other binding regulatory requirements. William McDonough, chairman of the 
Basel Committee, once has said that: There isnt a system in the world that cant be 
game. Jorion (2001) classified these criticisms into five aspects. They are: inadequate 
differentiation of credit risks; non recognition of term structure effects; non recognition 
of risk-mitigation techniques; non recognition of diversification effects, which means 
that this Accord discourages prudent diversification and non recognition of market 
risk. 
 
 
3
 Credit Risk arise when counterparties unwilling or unable to fulfill their contractual obligations. 
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In 1996, the Basel Committee amended the Basel Capital Accord to require banks to 
hold additional regulatory capital against market risks in their trading account. This 
amendment defines market risk as a component of both general market risk and 
specific risk. General market risk refers to changes in the market value of all the 
trading positions resulting from broad market movements in the economy such as 
interest rate fluctuations and asset return volatility, specific risk refers to changes in the 
market value of individual positions due to firms specific business factors such as 
liquidity, exceptional events and credit quality. This amendment also separated the 
banks assets into two categories: Trading book and Banking book. Since banks have 
to allocate additional capital, they were allowed to use a new class of capital, tier 3 
capital, which consists of short-term subordinated debt. The amount of tier 3 capital 
allocated to support market risks is limited to 250 percent of tier 1 capital.  
 
Most importantly, under this amendment, banks are allowed to use two approaches to 
decide the amount of capital for supporting market risks: the standardized method or 
the internal models method. Under the first approach, the banks market risk is first 
computed for portfolios exposed to interest rate risk, exchange rate risk, equity risk, 
and commodity risk using specific guidelines. Then the banks total risk is obtained 
from the summation of risks across the four categories. The construction of the risk 
charge follows a highly structured and standardized process. There is lots of criticism 
to this approach. Many banks had already developed far more sophisticated 
risk-management systems than regulatory could have set down. In response to industry 
University of Nottingham 
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criticisms, the Basel Committee came with the second approach that Banks now can 
seek supervisory approval to employ their own internal VaR models to determine the 
maximum loss over 10 trading days at a 99% confidence level. The advantage for 
adopting this approach is that, banks could realize substantial capital savings because 
internal models can be designed to capture diversification effects by realistically 
modelling the correlations between positions. The standard approach of VaR 
calculation for individual positions does not attempt to model correlations accurately, it 
simply adding up the credit and market risk charges with assumption of perfect 
correlations between different risk factors.  
 
To use this internal model approach, first of all, the bank must demonstrate that it has a 
sound risk-management system, which must be integrated into management decisions. 
It must conduct regular stress tests. 4  The bank also must have an independent 
risk-control unit as well as external audits. When these requirements are satisfied, the 
construction of internal VaR model must follow some qualitative steps. First, VaR 
must be derived at a 99% confidence level. The losses must be calculated for a 10-day 
holding period and at least twelve months of returns data must be used. Institutions are 
allowed to take into account correlations among risk categories. Volatilities and 
correlations should be estimated based on past historical data with a minimum history 
of 250 days. Second, there should be a frequent estimation of model parameters, at 
least once every three months. The internal model should perform separate assessment 
 
4
 Stress testing involves estimating how the portfolio would have performed under some of the most 
extreme market moves seen in the last 10 to 20 years. 
University of Nottingham 
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of linear risks and non-liner risks. In addition, the Basel Accord requires institutions to 
hold effective daily capital equivalent to the higher of either the previous days VaR 
yielded by the model or three times the 60-day moving average of the VaR. 
 
In Addition, comprehensive back-tests must be conducted on a regular basis to assure 
the robustness of the internal model to different market conditions. Basel require at 
least the most recent 250 days of return data must be used to back test the 99th 
percentile 1-day VaR predicted by an internal model. Back testing involves testing how 
well the VaR estimates would have performed in the past, to see how often the real loss 
exceeds the VaR estimates.  Assume that the total number of exceptional losses has a 
binomial distribution. The probability of an exceptional loss is 01.0 p  for a 99th 
percentile VaR and the number of days for the back test is 250 n . Then the expected 
number of losses is and the variance of the exceptional losses 
is . Therefore the standard deviation is
5.2 np
475.2)1(   pnp 573.1475.2  . In other 
words, the standard error for a 1% VaR for a back test on 250 days is 1.573. From the 
binomial model, the number of exceptional losses is approximately 
    pnpZnppnpZnp  1,1 05,005.0  
That is, one is approximately 99 percent confident that no more than 7 
(i.e. ) exceptions will occur when the VaR model is accurate. 
Thus, the Basel Committee will accept that VaR models that give up to 6 exceptional 
losses during back test periods. 
552.6573.1567.25.2  u
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Overall, the 1988 Basel Accord was successful in stabilizing the financial system. The 
Accord led to substantial increase in banking capital ratios. Yet, problems still arise for 
allocation of capital across credit risks. In response, Basel Committee proposed new 
guidelines in June 1999, known as Basel 2 Accord. This new Accord will introduce 
more comprehensive credit VaR formulas to take account of complicated products 
such as credit derivatives. In addition, a suggested integrated approach to calculating 
market VaR and credit VaR is coming underway. The New Accord has been 
completed by the Committee in mid-year 2004, and implementation has taken effect in 
member countries at year-end 2006. 
 
2.3 What is volatility? 
Forecasting and modelling volatility has held the attention of academics and 
practitioners over the last 20 years. There are large amount of papers study modelling 
and forecasting volatility. Financial risk management deals with various types of 
volatility, such as stock market volatility, exchange rate volatility, interest rate 
volatility and commodity market volatility (Dowd, 2005). We focus on stock market 
volatility in this research. John Knight and Stephen Satchell (1998) is the first book to 
cover many issues and early empirical results related to volatility forecasting. Poon and 
Granger (2003) provided a thorough review of volatility forecasting literature. 
Volatility is important for a number of areas, i.e. investment decision, security 
valuation, risk management, and monetary policy making etc.  
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Poon and Granger (2003) and Daly (1999) discussed thoroughly the importance of 
volatility in financial world. First of all, it is a crucial factor to consider when making 
investment decisions. When there are frequent and large changes in asset prices, 
investors will consider securities are not being priced fairly and think the capital 
market is not functioning well. As a result, investors may lose their confidence in 
capital markets and reduce the capital investment. Most investors are risk averse. They 
dislike risk and uncertainty. Therefore, a good forecast of the volatility of asset prices 
over the investment holding period is a good starting point for assessing investment 
risk. The higher the volatility for a given capital structure, the higher the probability of 
default. Secondly, volatility is a main input to option pricings. According to modern 
option pricing theory such as Black and Scholes (1973), to price an option, one need to 
know the volatility of the underlying asset from now until the option expires, and this 
volatility parameter is usually not directly observable. Thirdly, since financial risk 
management has become ever more important, forecasting volatility has become a 
compulsory task for many financial institutions around the world. As mentioned earlier, 
Basle Committee has issued series of financial risk regulatory document in supporting 
Value at Risk as a risk measure. In order to compute VaR, volatility must be estimated 
first. Finally, volatility can have significant impact on economy as a whole. The 
unprecedented crisis September 11 terrorist attack and recent financial scandals have 
seriously shocked stability of financial market, cause large uncertainty and loss of 
public confidence. Thus, regulators and policy makers usually refer to volatility 
estimate when making economic decisions and policies. 
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In equity markets it is commonly observed that volatility is higher in a falling market 
than it is in a rising market. This is so-called leverage effect. The volatility response to 
a large negative return is often far greater than it is to a large positive return of the 
same magnitude. The reason for this may be that when the equity price falls the debt 
remains constant in the short term, so the debt to equity ratio increases. The company 
becomes more highly leveraged and the future of the firm becomes more uncertain. 
The equity price therefore becomes more volatile. 
 
Despite of these common properties, many financial time series have their unique 
characteristics. For example, the Korean stock market went through a regime shift with 
a much higher volatility level after 1998 and many of the Asian markets behave 
differently after the Asian crisis in 1997. The difficulty and sophistication of volatility 
modelling lie in the controlling of these special and unique features of each individual 
financial time series. 
 
 
2.4 Value at Risk 
Since Markowitz (1952) laid the foundation of modern portfolio theory, on which 
ultimately the entire modern finance theory, including the CAPM, builds, it has been 
common for over 40 years to measure the risk of investments by the standard deviation 
of outcomes. This position was only challenged in 1994 with the publication of 
RiskMetrics1 by J.P. Morgan which uses value at risk (VaR) to measure risks (J.P. 
University of Nottingham 
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Morgan, 1994). Jorion (2001) provides a thorough overview of this methodology. VaR 
has proved to be very popular with financial institutions and regulators alike and its use 
quickly spread beyond the financial sector. Although many other risk measures have 
been proposed in the past, see Brachinger and Weber (1997) for an extensive overview, 
none of them has been widely applied in practice (Krause, 2002). So far, Value at Risk 
(VaR) has been the most popular risk measure. VaR is defined as a technique which 
uses the statistical analysis of historical market trends and volatilities to estimate the 
likelihood that a given portfolios losses will exceed a certain amount (Jorion, 2001). 
Wilmott (1998) provide a useful definition of VaR: value at risk is an estimate, with a 
given degree of confidence, of how much one can lose from ones portfolio over a 
given time horizon. VaR was initially developed to deal with financial market risks. 
Market risk arises due to changes in adverse market prices movement. The origin of 
VaR can be traced back to the Risk Metrics system developed by JP Morgan. 
Nowadays, it is supported by many bank regulators, such as the Basel committee on 
Banking Supervision, the U.S. Federal Reserve, and Britains Financial services 
Authority etc. Value at Risk seeks to provide a measure of market risk in the form of a 
figure for the maximum possible loss over a particular time interval (Redhead, 1999). 
Value at Risk is a statistical based risk management analysis tool. As a measure of risk, 
or exposure, value at risk is more meaningful than the total value of the portfolio since 
it takes account of the probability of substantial price movements. 
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2.4.1 Why can VaR have an Impact? 
 
” Risk Comparability 
 
VaR can potentially have impact in three areas. First, VaR can be applied consistently 
across a wide variety of diverse risky positions and portfolios, allowing the relative 
importance of each to be directly compared and aggregated. Wilson (1999) pointed out 
that although there is a wide variety of standard risk measures available for 
characterizing the individual risks in a trading or derivatives portfolio (e.g. delta, Vega, 
shifts), they provide little guidance when trying to interpret the relative importance of 
each individual risk factor to the portfolios bottom line or for aggregating the different 
risk categories to a business unit or institution level. The ability to do so correctly 
allows an institution to gain a deeper understanding of the relative importance of its 
different risk positions and to gauge better its aggregate risk exposure relative to its 
aggregate risk appetite.  
 
VaR accomplishes these objectives by defining a common metric that can be applied 
universally across all risk positions or portfolios, including market, credit, operational, 
insurance risks. Besides being able to be applied widely, the VaR metric is also 
expressed in units that are meaningful at all levels of management: Pounds (Or Euros, 
Dollars, etc.) It serves as a relevant focal point for discussing risks at all levels within 
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the institution, creating a risk dialogue and culture that is otherwise difficult to achieve 
given the otherwise technical nature issues(Wilson, 1999).  
 
” Determinant of Capital Adequacy 
 
This is the second important reason for calculating VaR. Because VaR is calculated in 
currency units and is designed to cover most, but not all, of the losses that might face a 
risk business, it also has the intuitive interpretation as the amount of economic or 
equity capital that must be held to support that particular level of risky business 
activity. As a matter of fact, the definition is VaR is completely compatible with the 
role of equity as perceived by many financial institutions: while reserves or provisions 
are held to cover expected losses incurred in the normal course of business, equity 
capital is held to provide a capital cushion against any potential unexpected losses. 
Since an institution cannot be expected to hold capital to cover all unexpected losses 
with 100 percent certainty (as this would require, for example, 100 percent equity 
financing of all credits, never selling an equity call option, etc.), the level of this capital 
cushion must be determined within prudent solvency guidelines over a reasonable time 
horizon needed to identify and resolve problem situations. The same type of logic is 
often applied to the determination of the optimum level of exchange margining or 
collateralization in the over-the-counter (OTC) market. The philosophy that 
economically-determined VaR is the relevant measure for determining capital 
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requirements for risk businesses is also being increasingly adopted by regulators and 
supervisors. (Wilson, 1999) 
 
” Performance measurement 
 
The last important reason for calculating VaR is to help management to evaluate the 
performance of business units and strategies on a risk-adjusted basis. Given the 
interpretation of VaR as the minimum equity required to support a risky business, it is 
natural to use this measure when evaluation the relative performance of different 
businesses by calculating the return on that equity, where equity is defined as risk, 
rather than regulatory, capital. (Wilson, 1999) In fact, many Risk-Adjusted 
Performance Measures (RAPMs) such as Bankers Trusts Risk-Adjusted Return on 
Capital (RAROC) use the concept of VaR in just this manner to adjust returns for the 
amount of risk undertaken by each position or business. Thus, VaR can be used to 
making business decisions. 
 
2.4.2 Use of VaR Figure and its Limitations 
 
There are two important characteristics for the VaR figure. First, it is a common 
consistent measure of risk across different risk factors and trading positions, therefore, 
it allows for comparability. Second, it takes into account of the correlations and 
cross-hedging between different risk factors. This means that if one risk factor offset 
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the other, the overall VaR figure will be lowered and vice versa.  
 
Jorion (2001) summarized various ways in which that single VaR figures can be used. 
First, VaR is a user-friendly method to present concise reports on risk to shareholders 
and senior managers. Many firms now disclosure VaR information in their annual 
reports. Second, VaR can be used as performance measurement, to assess the risks of 
different investment opportunities before decisions are made as well as to appraise 
business performance. Third, senior managers can use VaR to set their overall risk 
limits. They can choose where to trim or increasing the risk according on how much 
risk they want to bear. Furthermore, commercial banks and other financial institutions 
can use VaR to determine internal capital allocation as VaR measures the maximum 
amount of loss. Generally, high returns all associate with high risk. This means the 
VaR figure will be large and will require greater capital. In a word, the uses of VaR are 
not only the ones listed above. It has far more other uses. However, VaR is not the 
answer for all risk management problem. Some bankers have become sceptical about 
VaR. Chorafas (2000) argued that although many financial institutions have learned to 
work with algorithms but also started to appreciate their shortcomings while regulators 
got evidence of misusing. One of the improper uses of models happened in 
Greenwich, Connecticut, and involved some Nobel Prize winners. (Chorafas, 2000)  
Chorafas (2000) gives out seven important VaR shortcomings: 
” Inability to capture specific risk 
” No easy way of integrating both market risk and credit risk 
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” Insensitivity to market volatility by product 
” No way of combining volatility and liquidity, to study compound effect 
” VaR ignores the difference between money in one time period and money in 
another period 
” VaR uses quantiles. This requires that attention be paid to discontinuities and 
intervals of quantile number 
” Failure to account directly for credit risk 
 
VaR systems have their own limitations. First, VaR computation uses past data to 
forecast future losses, this assumption may not be hold in the future, because past 
relationship may not be hold in the future. Second, all VaR systems are based on 
assumptions that may not be valid in real life, this can result inaccurate result. One 
needs to adjust models and data accordingly and be conscious of whether the results 
might be affected. Finally no matter how good a VaR system is, they are only tools. 
They can only be better utilized by people who know how to use them. Thus, a proper 
understanding of the assumptions behind VaR as well as pitfalls is essential. Despite 
these shortcomings, the adoption of VaR systems was very rapid. It has already 
become a powerful risk analysis tool among securities houses, investment banks, 
commercial banks and other financial institutions as well as some non-financial 
corporations.  
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2.4.3 Three approaches of VaR 
 
There are 3 ways of estimating VaR: Model-Building approach, Historical Simulation 
and Monte Carlo Simulation. Model-building approach is also called the 
variance-covariance approach or delta-normal method. This is the simplest method to 
implement. However, it assumes normal distributions for all risk factors, and that all 
securities are linear in the risk factors (e.g. no options). The Historical Simulation 
Method is also relatively simple to implement. One just keeps a historical record of 
previous price changes; it involves using past data in a direct way as a guide to what 
might happen in the future. Distributions can be non-normal, and securities can be 
non-linear. One drawback is that only one sample path is used, which may not 
adequately represent future distributions. In contrast, Monte Carlo Method is the most 
sophisticated method. It allows for any distribution and non-linear securities. The 
method, unfortunately, requires computer time and a good understanding of the 
stochastic process used. In the Risk Metrics framework, the market risk of the stock 
 is defined as the market value of the investment in that stock, multiplied by the 
volatility estimate of that stocks returns and 2.33 at 99 percent confidence level. 
tVaR
ttt VVaR V33.2u  
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2.4.4 Discussion 
 
The historical simulation method is useful when the amount of data is not very large 
and we do not have enough information about the profit and loss distribution. It is 
usually very time consuming, but its main advantage is that it catches all recent market 
crashes. This feature is very important for risk measurement. 
 
The variance covariance method is the fastest. However, it relies heavily on several 
assumptions about the distribution of the market data and linear approximation of the 
portfolio. It is the best methods for quick estimates of VaR. However, one should be 
very careful, when using this method for non-linear portfolio, especially in the case of 
high convexity in options or bonds.  
 
The Monte Carlo simulation method is very slow, but it is probably the most powerful 
method. It is flexible enough to incorporate private information together with historical 
observations. There are many methods of speeding calculations, so-called variance 
reduction techniques. 
 
The results of all three methods are similar and they are all very basic approach to risk 
measurement techniques, however, it is hard to say that if one approach is better than 
the others without considering the specification of the position, availability of data and 
information technology. 
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Thorough introductions to value at risk can be found in Jorion (1996) and Dowd (1998) 
and Brooks and Persand (2000) present recent discussions of VaR estimation issues. 
Jackson et al. (1998) assesses the empirical performance of various models for VaR 
using historical returns from the actual portfolio of a large investment bank. There are 
also many websites especially written on the topic of VaR. Jorion (2003) also 
introduces VaR concept using Orange County Case. He illustrates how VaR could 
have been applied to the Orange County portfolio to warn investors of the risks when 
they were incurring.5  GloriaMundi is a popular web containing vast amount of 
information and reports concerning VaR.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
 http://www.gsm.uci.edu/~jorion/oc/case.html 
6
 http://www.gloriamundi.org/ 
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Chapter 3 Methodology 
This chapter deals with the methodology of this dissertation. It provides an outline of 
the research approach, the associated methods and techniques used for the collection of 
relevant data. The research methodology was designed in order to forecast the answers 
to the research. This research is of an exploratory nature; it draws on the experience 
and findings of previous research as well as being speculative. This study attempts to 
investigate how VaR method used to measure financial market risk. In order to do this, 
both qualitative and quantitative methods of research will be used. Bowling (1997) 
suggests no research method is without bias he continues to state qualitative 
techniques are essential for exploring new topics and obtaining insightful and rich data 
on complex issues. Quantitative research is driven by the previous knowledge held 
by the researcher and generally used to gather numerical data to identify and explain 
casual relationships between events (Porter, 1996). 
 
Empirical studies have proved that VaR is useful tool for managing financial market 
risk in developed countries. Although the concept of VaR has been introduced and 
employed by financial institutions in China, few researches have been conducted to the 
usefulness and applicability of VaR in developing countries financial markets as well 
as equity markets. By comparing the statistics from major stock markets (FTSE100, 
S&P 500) in developed countries with developing countries, it has shown that stock 
markets are much more volatile in developing countries than in developed countries. 
Financial institutions are appealing include VaR as a measurement in listed companies 
University of Nottingham 
MA Finance and Investment 
 31
annual report. Chinas stock market only has only about 17 years, there is big 
challenge stemming from various market risks exist. With the increasing demand of 
managing market risk, Value at Risk (VaR) as an efficient risk management instrument 
will be becoming essential for both financial institutions and individual investors. Thus, 
this researchs purpose and objective will focus on how VaR is used to measure the 
market risk in Chinas stock market. 
 
Financial research requires specific methods which are employed to furnish 
information to be used as a base for making decisions as to policy. According to 
Balsleys literature (1970), there are three methods, which include the statistical 
method, the historical method and the experimental method. In this dissertation, 
statistical experiment will be used as it involves data specification, VaRs Major 
Parameters, methods for calculating VaR and results tests. 
 
3.1 Data specification 
For this research, Shanghai Stock Exchange Composite Index (SSECI) is selected, 
which includes 842 stocks that are listed at the Shanghai Stock Exchange, and thus a 
well diversified asset portfolio subject to a wide range of market risks. Weekly SSE 
Composite index point was collected from Shanghai Stock Exchange official website 
(www.sse.com.cn) from the first trading day on December 28, 1990 to August 17, 
2007. There are averages of 49 trading weeks every year, which comprise total of 838 
observations for the index portfolio. Hence, the weekly (Holding Period is 5 Days) P/L 
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(Return) series are constructed in order to calculate the VaR. Appendix 1 presents the 
details of weekly observations sample. The 838 observations will be divided into 2 
groups. The first Group consists of 558 weekly index points P/L, which is from 
December 28, 1990 to December 28, 2001; and the rest of 280 observations from 
January 4, 2002 to August 17, 2007, are organized into Group 2. The reason for this 
grouping is because since 2005, the Chinas stock market is growing rapidly, the SSE 
CI rise from just 1244.75 in 2005 to 4749.37 on August 10, 2007, which increased 
281.07%. In other words, the market is much more volatile than ever before. Investors 
are exposed in front of the market risk, so this researchs primary objective is to 
investigate how investors use VaR-based decision rules guide their investment, 
hedging, trading and portfolio management decisions and hence to reduce its potential 
risk in the stock market.  
 
3.2 VaRs Major Parameters  
VaR has two major parameters: holding period (horizon period), confidence level. 
These parameters should be appropriate chosen in order to perform the calculation. 
 
A holding or horizon period, which is the period of time over which we measure our 
portfolio profit or loss, and which can be daily, weekly, monthly, or whatever (Dowd, 
2005). The usual holding periods are one day or one month, but institutions can also 
operate on other holding periods. For example, The Basel Committee on Banking 
Supervision of the Bank of International Settlement (BIS) sets the minimum standard 
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that in calculating Value-at-Risk, the minimum time horizon will be 10 trading days 
(Basel Committee, 1996a). This holding period is specified by regulation. 
 
The other important parameter is confidence level. The typical confidence level is in 
the range from 95% to 99%, but the choice of confidence level depends on the 
different aims of risk measurement. For example, the backtesting often requires lower 
confidence level for the purpose of getting more reasonable results. Higher confidence 
level also might be need for setting firmwide capital requirements (Dowd, 2003). 
 
When choose VaRs parameters should be careful, since it really depends on the 
context. Thus, Dowd (2005) suggests that researchers should work with ranges of 
parameter values rather than particular point values: a VaR surface is much more 
informative than a single VaR number. 
 
3.3 Methods for calculating VaR  
Applying different approaches to calculate the VaR of SSE CIs (Shanghai Stock 
Exchange Composite Index) potential loss based on historical data is the key for this 
research. Hence, it is necessary to discuss the applications of different VaR models and 
to select the models that are most suitable for the Chinas stock market. There are three 
major approaches of estimating the VaR, namely the parametric approach, the 
non-parametric approach, and the simulation approach, and they have different 
advantages as well as limitations, so to choose appropriate models is essential.  
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3.3.1 Parametric methods-GARCH (1, 1) Model  
Generally speaking, Exponentially Weighted Moving Average (EWMA) and 
Generalized Autoregressive Conditional Heteroscedasticity (GARCH) are two popular 
parametric models often used for calculating the VaR. Parametric techniques for 
estimating VaR have been praised for their ability to incorporate time-varying 
volatility through the use of GARCH-type models, Jorion (1996) claimed that 
GARCH-type models of VaR have three main advantages: they provide a superior 
forecast of downside risk for portfolios with little options content; and for being less 
sensitive to estimation error in comparison to techniques; and for being easy to explain 
to management. The major criticism of GARCH-type models relates to the common 
assumption of normality of the return series used to construct volatility and correlation 
estimation, as VaR attempts to explain information in the lower tail of a probability 
distribution, estimates of VaR can be distorted in the presence of leptokurtosis. In this 
research, GARCH models will be applied as it is in some respects superior to EWMA 
model in terms of responding to the market conditions. The EWMA model assumes 
that returns of a financial asset follow a conditional normal distribution with zero mean 
and variance being expressed as an exponentially weighted moving average of 
historical squared returns (So and Yu, 2005) . The drawback of this model is that a 
return distribution usually has a heavier tail than a normal distribution. Dowd (2005) 
referred that GARCH models are tailor-made for volatility clustering, and this 
clustering produces returns with fatter than normal tails. GARCH models have many 
extension models for different measurement purposes, such as NGARCH, RSGARCH 
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and so forth. Existing literatures have already showed that these extensions of GARCH 
models did not prove to perform better than the simple GARCH (1, 1) model, they are 
rather complex to apply. Thus, this research will use GARCH (1, 1) model as it is 
proved to be effective when dealing with volatility of stock index returns. GARCH (1, 
1) model is first proposed by Bollerslev (1986), which can capture the strong 
autocorrelation of squared returns. The simplest GARCH model can be written as: 
                            , With Ȗ, Į, ȕ 0; Į+ȕ<1; Ȗ+Į+ȕ=1    (3.1) t2 2 25t t tX RV J D EV  
 
ȋ is the long-run average variance, Ȗ is the weight assigned to ȋ, Į is the weight 
applied to
2
tR , and ȕ is the weight applied to 2tV . The Equation 3.1 is called GARCH 
(1, 1) model. By define Ȧ=Ȗȋ, the GARCH (1, 1) can be written as: 
 (3.2) 
2 2
5t tR
2
tV Z D EV   
 
In this research, weekly volatility is then estimated as five-steps ahead forecast from 
the model defined in Eq. (3.2) to shows the GARCH (1, 1) measure of volatility. 
 
When Ȧ=0, then this model become EWMA model, since EWMA is a special case of 
GARCH model. Although GARCH (1, 1) model is sufficient enough for forecasting 
stock index return, researches should choose GARCH (1, 1) or its extensions according 
to the context.  
 
 
 35
University of Nottingham 
MA Finance and Investment 
 36
3.3.2 Non-Parametric Method-Historical Simulation (HS)  
The most common non-parametric method is the historical simulation. The basic 
historical simulation (HS) method involves constructing a histogram based on 
historical P/L data, and finding the particular x-axis value from the histogram 
according to the VaRs confidence level. For example, suppose the holding period is 5 
days, and there are 500 observations of daily P/Ls. At 95% confidence level, the VaR 
is given by the x-value that cuts off the upper 5% of very high losses from the rest of 
the distribution (Dowd, 2005). Therefore, for the 500 observations, the VaR will be 
the twenty-sixth largest loss value. Thus, if we have n observations, and our confidence 
level is cl, we would want the (1 í cl)n + 1 highest observation. To calculate the VaR 
using HS approach, a spreadsheet function (e.g., the Large command in Excel) that 
gives the [(1 í cl)n + 1] highest loss value will be used instead of plotting P/Ls on a 
histogram (Dowd, 2005).  One major disadvantage of the basic historical simulation 
method is that it only allows us to estimate VaRs at discrete confidence intervals 
determined by the size of our data set (Dowd, 2005). The above example illustrates 
clearly that the VaR at 95% confidence level can be given as the twenty-sixth highest 
loss from the 500 observations, yet finding the VaR at 95.5% confidence level might 
be problematic. Furthermore, as holding period increase, say from daily to weekly, the 
number of observations falls rapidly. Another disadvantage of the traditional historical 
simulation is that the P/L data is constructed in such a way that each periods P/L is 
given the same weight, instead of weighting the P/Ls according to age or market 
volatility. In general, the historical simulation approach possesses a number of 
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advantages. First of all, they are conceptually simple and easy to implement. Also, as 
they do not rely on theoretical assumptions of the distribution of data, they easily avoid 
the problem of skewness in the actual data which is inconsistent with the assumed 
normal distribution. Furthermore, as preciously discussed, the traditional 
non-parametric method can be easily modified to accommodate for the problem of 
equal weighting. 
 
3.3.3 Filtered Historical Simulation (FHS) 
Another popular method is the filtered historical simulation (FHS), which combines 
the features of historical simulation and flexibility of volatility models such as 
GARCH. This is why FHS also called semi-parametric approach. Thus, the main 
attraction of this method is that it not only has the advantages of non-parametric 
approaches in estimating the VaR, but also deals with the market volatility (Dowd, 
2005). The core of FHS is the re-sampling of past returns, which is a non-parametric 
risk measurement methodology, but unlike other non-parametric methodologies, the 
historical residual returns are first adjusted by that periods market conditions, i.e. by 
scaling them with the corresponding conditional volatility. Thereafter, these 
standardized residuals are scaled by a volatility forecast that reflects current and future 
market conditions to form a set of innovations in the multi-period simulation. With 
FHS, the distributional assumptions of the underlying risk factors are relaxed but the 
current market conditions, such as the conditional levels of volatility, are taken into 
account (Giannopoloulos and Tunaru, 2005). Furthermore, there has been evidence 
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that the results obtained from the filtered historical simulation are more accurate than 
traditional methods and other parametric approaches (Giannopoloulos and Tunaru, 
2005). Attentions have been paid to the fact that FHS can be also employed in the 
estimation of a number of alternative risk measures such as ES. 
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Chapter 4 Estimation of VaR Using Three Models 
 
4.1 Overview 
In this chapter, three VaR estimating methods will be applied to calculate the VaR as a 
measure of the SSE CI. After the calculation, VaR figures will be evaluated at both 
95% and 99% confidence level. To calculate VaR, the weekly change of the index 
points of the SSE CI should be presented in spreadsheet, which is known as P/L or 
Return. As weekly P/Ls are the sum of the 5 trading days return, so the weekly change 
of the index is this weeks total return subtract last weeks total return. Define tP  is 
the last weeks index point, and then 5tP   is this weeks index point, so one week 
P/L is given by: 
  5/ t tP L P P                          (4.1) 
Thus return is given by:  
5 5(t t )tR In P P                     (4.2) 
In  is the natural logarithm.  
 
Weekly SSE CI returns is presented in Figure 4.1, which displays the variation of the 
weekly SSECI returns in the period from Dec, 1990 to July, 2007. Also, related 
statistics of returns are presented in Figure 4.1 and Table 4.1. 
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Figure 4.1 Time series plot of weekly SSE CI returns 
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Table 4.1 Descriptive statistics of weekly SSE CI return 
Mean Maximum Minimum STD Skewness Kurtosis 
5.52 795.64 -270.75 39.81 6.41 28.33 
 
Ten year SSE CI Trend Chart (1997-2007) 
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This time series plot of returns show higher volatility at the starting stage, especially in 
1992, the SSE CI rose 795.64 index points in a week (15/05-22/05); and becoming less 
volatile from 1998 to 2005, which seems to be consistent with the fact that along with 
the development of stock market trading regulations, more experienced monitoring 
organization and maturity of investors behaviour. However, during the period of 2006 
to 2007, the stock market is becoming volatile again. The index increases from 
1209.42 (06/01/06) to 4345.36 (27/07/07), which increase almost 360%. Although the 
dramatic increase of the stock market seems to reflect the fast development of Chinas 
economy, there are many reasons for the booming. First of all, Chinese people like to 
save their surplus money in the banks to earn interest. The interest earned from savings 
need to pay taxes, and the tax rate is 20%. By comparing the interest rate with interest 
tax rate and inflation rate, people found that they actually earn very less interest from 
saving. Thus, most people use their money to invest in stock market and mutual funds, 
and the huge amount of money flow to the stock market, which cause the high growth 
of the stock market. After the continuous growth of the stock market, government 
realise that the high liquidity could cause the stock market bubbles, so the government 
carried out a series of actions: reduce the interest tax rate to 5%, increase the stamp tax 
from 0.1% to 0.3% and the annual interest rate to a certain percentage, and issue 40000 
(Million Pound) treasury bond to control high liquidity and cool down the stock market. 
This series of actions did cool down the stock market, but just a little bit. With more 
hot money into the market, it is rising steadily again. Hence, investors are facing 
more risky and volatile market now, since the index is in a very high position.  
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4.2 Empirical Results 
4.2.1 Estimation of Volatility 
The parameters of GARCH (1, 1) in Equation 3.2 are estimated using the Maximum 
Likelihood Estimation (MLE) technique. The estimated parameters of GARCH (1, 1) 
model are listed in Table 4. Then we use the estimated model and the quantile of 
normal distribution to calculate the confidence level of 95% and 99% weekly VaR for 
the period from Dec 28, 1990 to Aug 10, 2007 consisting 838 observations.   
Table 3 Estimated parameters for GARCH (1, 1) Model for Shanghai Stock Index 
 42
Model  2 2 2
5t t tRV
Parameters Ȧ Į   ȕ Į+ȕ<1 
Estimates 0.0000055 0.1045 0.883104 0.987604 
Z D EV   
 
4.2.2 Estimation of VaR 
For the simple GARCH (1, 1) model, we use the function as SQRT 
(
2
5tV  )*PERCENTILE (array, p) to calculate VaR: 
2
5tV  is the GARCH conditional 
variance of day t+5; array is a set of 261 (one year) artificial random numbers drawn 
from the standard normal distribution, N (0, 1); and p is chosen to be 0.05 or 0.01 for 
95% and 99% confidence interval respectively. 
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For the HS method, we simply sort the P/L return in ascending order, and use the 
(1-CL)n+1 to get the highest loss. Confidence levels choose 95% and 99% 
respectively. 
 
For the FHS model, we use the function as SQRT (
2
5tV  )*PERCENTILE (array, p) 
to calculate VaR: 
2
5tV  is the GARCH conditional variance of day t+5; array is a set 
of 261 artificial random numbers drawn from the standard normal distribution, N (0, 1); 
and p is chosen to be 0.05 or 0.01 for 95% and 99% confidence interval respectively 
(Che, 2006).The VaR figures can be seen in the Appendix II. 
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Chapter 5 Backtesting VaR Models 
In this chapter, backtesting is applied for the evaluating validation and accuracy of the 
3 VaR forecasting models. The key feature of backtesting is model validation  the 
application of quantitative methods to determine whether the forecasts of a VaR 
forecasting model are consistent with the assumptions on which the model is based, or 
to rank a group of such models against each other (Dowd, 2005). We calculated the 
VaR in the above chapter, but we not sure how VaR figures are close to true value and 
which model is best for this dataset. Model validation is the critical process of 
checking whether a model is adequate and indicating any problem with the risk 
management (Che, 2006). Backtesting is applied to evaluate the goodness of VaR 
models and VaR figures used in research. It is to compare actual profits and losses for 
a given horizon with the predicted maximum negative returns by a risk estimation 
model (Basel Committee, 1996b). There are two major categories for backtest VaR 
models: Statistical backtesting based on the frequency of tail losses and Forecast 
evaluation approaches to backtesting. Although the forecast evaluation approaches are 
more attractive than the statistical approach in terms of not suffering low power of 
standard test such as Kupiec test (1995), it is very difficult to use. Here, low power 
means that statistical approach is only reliable with very large sample sizes and 
inefficient because of throwing away valuable information about the size of tail loss 
(Dowd, 2003). Thus, in this research, statistical backtesting based on the frequency of 
tail losses is employed. There are many methods for statistical backtesting approach, 
such as Kupiec test (1995) and the Conditional Backtesting proposed by Christoffersen 
University of Nottingham 
MA Finance and Investment 
(2002). The key feature of Christoffersens (2002) idea is to separate out the particular 
hypotheses being tested, and then test each sub-hypothesis separately. In other words, 
it is designed to avoid corrections between frequencies of failures, that is why we say 
that the conditional Backtesting approach is superior to the basic Kupiec test. To use 
this approach, the joint null hypothesis need to separate into its constituent parts, thus 
giving two distinct sub-hypotheses: the sub-hypothesis that the model generates the 
correct frequency of tail losses, and the sub-hypothesis that tail losses are independent. 
In other words, we can test sub-hypotheses separately, as well as test the original joint 
hypothesis that the model has the correct frequency of independently distributed tail 
losses. The Christoffersen (2002) approach therefore helps us to separate out testable 
hypotheses about the dynamic structure of our tail losses from testable hypotheses 
about the frequency of tail losses. This is potentially useful as it indicates not only 
whether models fail backtest, but also helps to identify why the tested models failed 
(Dowd, 2003). Hence, we applied Christoffersens approach to backtest VaR models 
for this dissertation. 
 
 
5.1 Procedures for Backtesting 
Before we process to backtest GARCH (1, 1), HS, FHS models, certain procedures 
should be clearly stated. According to Christoffersen (2002), the hit sequence, which 
is used to indicate past violations, 5tI  should be defined first. It can be defined as: 
  { 5 ,1tI if  , 5 5PPF t tR VaR   ;                               
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5 ,0tI if  , 5 5PPF t tR VaR !  }             5.1 
The above equation can be interpreted as: the hit sequence returns to 1 on t + 5 day if 
the loss on t+5 day was larger than the VaR number predicted in advance for that day. 
If the VaR was not violated then the hit sequence returns a 0. Because we use the 
weekly return, the holding period is t+5 not t+1. According to Christoffersen (2002), if 
we using the perfect VaR model then given all the information available to us when the 
VaR estimation is made, we are unable to predict whether the VaR will be violated or 
not. If we could predict the VaR violations, then we could use given information to 
construct a better VaR estimating model. Thus, the hit sequence should be 
completely unpredictable and therefore distributed independently over time as a 
Bernoulli variable: 
5 ~ . . .:o t i i dH I   ( )Bernoulli p  
 
5.2 Unconditional Coverage Testing 
After defining hit sequence, we now use three-step procedures to backtest VaR 
models. The unconditional coverage testing can test whether or not the fraction of 
violations obtained for a particular risk model, call it S  , is significantly different 
from the promise fraction, , known as VaR coverage rate. This is called the 
unconditional coverage hypothesis (Christoffersen, 2002). Thus, we can write the hit 
sequence using
p
S : 
                
5 5 11
1
( ) (1 ) (1 )t t o
T
I I T T
t
L S S S S S 
 
          5.2 
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Where  and  are the number of 0s and 1s in the sample. Easily, we can estimate 
ʌ from , that is the observed fraction of violations in the sequence, 
0T 1T
1 /T TS
  S  is the 
first derivative from ʌ. Substitute ʌ with  into the likelihood function gives the 
optimised likelihood as:        
1 /T T
0 1
1 1( ) (1 / ) ( / )
T TL T T T TS                    5.3 
Under the unconditional coverage null hypothesis that p=ʌ, we can rewrite the 
likelihood as: 
                      5.4             
5 5 11
1
( ) (1 ) (1 )t t o
T
I I T T
t
L p p p p p 
 
   
So the likelihood ratio is given as: 
                    
                    2ucLR In  [ ( ) / ( )L p L S

]             5.5  
  
Plugging Equation 5.3 and 5.4 into 5.5, we can have: 
 
2ucLR In  [ 0 1(1 )T Tp p /{ }]~0 11 1(1 / ) ( / )T TT T T T 21F   5.6 
 
This Equation shows that as the number of observation, T, goes to infinity, the test will 
be distributed as a 2F with one degree of freedom. For example, set the significance 
level to 10%, then we will have a critical value of 2.7055 from the 21F distribution. If 
the  test value is larger than 2.7055 then we reject the VaR model at the 10% ucLR
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significance level. This might mean that this VaR model is not correct on average. 
However, different significance level will have different critical value, hence given the 
different conclusion on the tested the VaR model. For example, if we set the 
significance level to 5%, then we would not reject the null hypothesis, which means 
the risk model is correct on average. The choice of significance level comes down to 
an assessment of the costs of making two types of mistakes: We could reject a correct 
model (Type I error) or we could fail to reject (that is accept) an incorrect model (Type 
II error). Increasing the significance level implies larger Type I errors but smaller Type 
II errors and vice versa (Christoffersen, 2002). A significant level of 1%, 5% or 10% 
is typically used in academic work. In risk management, 10% significance level is 
often used in order to maintain a reasonable low Type II error, since Type II error may 
be costly. Also, we can use P-value to check the null hypothesis as an alternative. 
P-value can be calculated as: 
 48
)    2
1
1 ( ucXP Value F LR                          5.6 
P-value is used more often than the 21F  distribution, because P-value is more widely 
accepted in quantitative research. 
 
5.3 Independence testing 
Independence testing is used to deal with the clustered violations. Clustered violations 
is when all of the VaR violations happening around the same time in a sample. For 
example, if the 5% VaR gave exactly 5% violations but all of these violations came 
during a 30-day period, then the risk of bankruptcy would be much higher than if the 
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violations came scattered randomly through time (Christoffersen, 2002). Hence, 
independence testing is developed to reject to risk model when clustered violations 
took place. The test assumes that the hit sequence is dependent over time and that it 
can be described as a so called first-order Markov sequence with transition probability 
matrix. According to Christoffersen (2002), the likelihood ratio test can be written as: 
2indLR In  [ 1( ) / ( )L LS
 3 ] ~ 21F           5.7 
Where 
0 1
1 1( ) (1 / ) ( / )
T TL T T T TS   is the likelihood under the alternative 
hypothesis from the test, and ucLR 01 1100 101 01 11( ) (1 ) (1 )
T TT TL S S S S
   3    is 
the likelihood of the matrix of estimated transition probabilities, 
00 01
00 01 00 0100 01
1
10 11
10 11
10 11 10 11
T T
T T T T
T T
T T T T
S S
S S
 

 
§ ·§ · ¨ ¸ ¨ ¸ ¨ ¸3   ¨ ¸ ¨ ¸¨ ¸ ¨ ¸© ¹  © ¹
 
5.4 Conditional Coverage Testing 
Finally, we need to test if the VaR violations are independent and the average number 
of violations is correct. We use conditional coverage testing to check jointly for 
independence and correct coverage. This is given by: 
                   [2ccLR In  1( ) / ( )L p L
3 ] ~ 22F              5.8 
Notice that ( )L p  is from the , and ucLR 1(L

)3  is from . In other words, 
 test takes likelihood both from and , so we can have: 
indLR
ccLR ucLR indLR
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ccLR = +                          5.9 ucLR indLR
Thus, the joint test of conditional coverage can be calculated by summing the two 
individual tests for unconditional coverage and independence. 
 
 
5.5 Back tests VaR models 
ccLR ,  and  need to calculated in order to determine if VaR 
forecasting models are to reject or not. This is done by the Chi-test. Before that, some 
major parameters need to be defined.  
ucLR indLR
0T  and  are the number of 0s and 1s in the hit sequence; 1T
00T  is the number when the VaR was not violated on day t and day t+5;  
01T  is the number when the VaR was not violated on day t, but violated on day t+5, 
so it is equal to ; 00 01T T
10T  is the number when the VaR was violated on day t, but not on day t+5;  
11T  is the number when the VaR was violated on day t and day t+5, and hence it is 
equal to ; 10 11T T
S   is equal to ; 1 0 1/( )T T T
01S  is equal to ; 01 0/T T
10S  is equal to ; 10 1/T T
11S  is equal to . 11 1/T T
 
5.5.1 Backtesting GARCH (1, 1) model 
 50
University of Nottingham 
MA Finance and Investment 
 51
Table 5.1 presented the results of backtesting on GARCH (1, 1) model for five-day 
VaR at both 95% and 99% confidence level. As seen the table, at 95% confidence level, 
there are 43 VaR violations among the 818 samples and LRuc is larger than the critical 
value from the distribution. Thus, the GARCH (1, 1) model fails the unconditional 
coverage test at the 10% significance level. However, the model passes the 
independence test, since there are only 4 clustered violations and LRind test value is 
smaller than the critical value from the distribution. For the final conditional coverage 
test, the LRcc is about 6.8, which is significant larger than the critical value from the 
distribution, so the GARCH (1, 1) model fails this test. As a result, when p=5%, we 
reject the GARCH (1, 1) model at the 10% significance level. 
 
We can see from table 5.1, when confidence level at 99%. The GARCH (1, 1) model 
passed all three tests, so we say when p=1%, we do not reject the GARCH (1, 1) model 
at the 10% significance level. The results from the Chi-test are also summarised. 
Table 5.1 Backtesting statistics of GARCH (1, 1) model 
Confidence Level 95%   99% 
T0 775 T0 795 
T1 43 T1 23 
T00 765 T00 777 
T01 41 T01 21 
T10 41 T10 21 
T11 4 T11 0 
ʌ  0.029432654 ʌ 0.009247455 
ʌ01 0.035976175 ʌ01 0.009072816 
ʌ11 0.049052343 ʌ11 0 
LRuc 6.527805431 LRuc 0.181943389 
LRind 0.265714821 LRind N/A  
LRcc 6.793520252 LRcc N/A  
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Chi-test 
10% Significance Level      
LRuc Reject VaR Model LRuc Don't Reject VaR Model 
LRind 
Don't Reject VaR 
Model 
LRind Don't Reject VaR Model 
LRcc Reject VaR Model LRcc Don't Reject VaR Model 
 
5.5.2 Backtesting the Historical Simulation Method  
Table 5.2 represents the results of backtesting on one-day VaR at both 95% and 99% 
confidence level (p=5% or 1%) from the HS method. At confidence level of 95%, the 
HS method passes the unconditional coverage test, but fails the independence test as 
the VaR violations are seriously clustered. The LRcc is about 7.0, which is larger than 
the critical value from the distribution, and hence the HS method fails the conditional 
coverage test. Therefore, when p=5%, we reject the HS method at the 10% significance 
level. The Chi-test shows that when p=1% we do not reject the HS method at the 10% 
significance level. 
Table 5.2 Backtesting statistics of HS model 
Confidence Level 95%   99% 
T0 743 T0 783 
T1 75 T1 35 
T00 734 T00 768 
T01 63 T01 24 
T10 63 T10 24 
T11 9 T11 0 
ʌ  0.037351624 ʌ  0.014331987 
ʌ01 0.031552182 ʌ01 0.014546127 
ʌ11 0.082514329 ʌ11 0 
LRuc 0.253477915 LRuc 1.17077298 
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LRind 6.785668996 LRind N/A 
LRcc 7.039146911 LRcc N/A  
 
Chi-test 
10% Significance Level   
LRuc Don't Reject VaR Model  LRuc Don't Reject VaR Model 
LRind Don't Reject VaR Model  LRind Reject VaR Model 
LRcc Don't Reject VaR Model  LRcc Reject VaR Model 
 
5.5.3 Backtesting the Filtered Historical Simulation Model 
From the table, we can see that at 95% confidence level, LRuc is smaller than the 
critical value from the distribution, and thus the FHS method passes the unconditional 
coverage test at the 10% significance level. The FHS model satisfies the independence 
test conditions, when there are only 6 clustered violations and LRind is smaller than 
the critical value from the 
2
1F distribution. Moreover, the LRcc is about 0.42, which 
is smaller than the critical value from the distribution, so the FHS method conform the 
conditional coverage test. Thus, when p=5%, we do not reject the FHS method at the 
10% significance level. The Chi-test shows that when p=1% we do not reject the FHS 
model at the 10% significance level. 
Table 6.3 Backtesting statistics of Filtered Historical Simulation Model 
Confidence Level 95%   99%
T0 721 T0 783
T1 97 T1 35
T00 710 T00 734
T01 85 T01 31
T10 85 T10 31
T11 6 T11 1
ʌ  0.04987524 ʌ  0.011960866
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ʌ01 0.04901552 ʌ01 0.011440553
ʌ11 0.05976241 ʌ11 0.031992158
LRuc 0.208975268 LRuc 0.923649265
LRind 0.212189958 LRind 0.772726065
LRcc 0.421165226 LRcc 1.69637533
Chi-test 
10% Significance Level   
LRuc Don't Reject VaR Model LRuc Don't Reject VaR 
Model 
LRind Don't Reject VaR Model LRind Don't Reject VaR Mode
LRcc Don't Reject VaR Model LRcc Don't Reject VaR Mode
 
By summarising the Backtesting results for three VaR models, we noticed that FHS 
tend to be the most powerful model, as it is the only one passes all three Christoffersen 
(2002) tests at both 95%, 99% confidence level among three models at 10% 
significance level. The Chi-test shows that GARCH (1, 1) and HS model are rejected at 
95% confidence level, whereas at 99% confidence interval they are not rejected at 10% 
significance level. Table 6.4 summarizes the three models Backtesting results of the 
conditional coverage test. 
 
Table 6.4 Summary of Backtesting Three Models 
Conditional Coverage Test (LRcc)   
Confidence Level 95% 99%
The GARCH (1,1)-N  Reject VaR Model  Don't Reject VaR 
Model 
The HS method  Reject VaR Model  Don't Reject VaR 
Model 
The FHS method  Don't Reject VaR Model Don't Reject VaR 
Model 
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Chapter 6 Conclusion 
 
Risk management is an immense subject, ranging from medicine to engineering to 
finance to political science. Risk is a pervasive phenomenon. As such, methods for 
managing risk are a natural adjunct to everyday life. Financial institutions are facing at 
least three types of risks: market risk, credit risk and operational risk. Thus, good risk 
measurement is essential for these institutions. Financial institutions now tend to focus 
on risk measurement and techniques, such as VaR, Hedging and Diversifying and so 
forth. Seeing the importance of risk management, large corporations now run 
risk-management offices by risk- management officers. In certain situation, financial 
firms need to primarily mange market risks, so VaR can be used effectively.  
 
Value at Risk has been seen as a new class risk measures and one of the important 
development in risk management to measure and aggregate diverse risky positions 
across an entire institution over the past few years. VaR is generically defined as the 
maximum possible loss for a given position or portfolio within a known confidence 
interval over a specific time horizon. (Wilson, 1999) The importance of VaR extends 
well beyond the implementation of the Bank for International Settlements (BIS) capital 
adequacy standards. (Danielson, 1998) The FAS (Federation of American Scientists) 
has inspired firms, both financial and non-financial, to include VaR calculations in 
annual reports and other financial statements, which means that the disclosure of VaR 
information is significant for investors and firms themselves. The VaR techniques have 
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been used many years by more sophisticated companies. The VaR revolution is 
associated more with the systemwide adoption of these techniques, particularly by 
depository institutions and other financial intermediaries. On balance, the VaR 
revolution has been more profound for financial firms. (Jorion, 2001)  
 
Although VaR measurement techniques are becoming more prevalent for a wide 
variety of different risk classes (e.g. market, credit, insurance risk), it has limitations. 
With the VaR models, management can proxy the maximum of expected losses in a 
certain time horizon by employing a certain probability. The resulting VaR can be used 
to judge how to reallocate assets in a portfolio to achieve the desired risk level. 
However, the VaR may produce biased results and lead the management to make 
wrong decisions if several assumptions are not valid. According to Chew (1996) and 
Hopper (1996), the VaR methodology contains some pitfalls which create a bias in the 
risk estimation. First, the normality assumption in the Model-Building 
(Variance-covariance approach) approach may create a bias in the risk estimate as the 
true distribution is not normal. Additionally the choice of confidence level is arbitrary. 
Andersen (2006) argues that worst case scenario provide precise measure of every one 
and prudence. The distribution of returns may exhibit Skewness (i.e. right or left) or 
kurtosis. The reason why the normality assumption is often used in quantitative 
analysis in finance is that the normal distribution has lots of useful statistical properties 
that make solving problems easy. Second, the VaR assumes that all instruments can be 
settled at current market price, this assumption is not valid for illiquid assets, which 
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need to be sold at a discount. In this condition, the VaR provides biased information 
concerning the risk to portfolio. Third, the Model-Building approach employs 
volatilities and correlations, which are derived from historical records. In other words, 
the VaR assumes that future returns will follow what happened in the past. If there is 
an extreme negative return, the VaR will fail to capture the event. However, Zangari 
(1997) argues that we can capture event risk by employing a mixture of models, data 
and intuition, and using a stress test to test whether the model can capture event risk. 
Alexander (1998) reported that VaR method is still unclear concerning how risk is 
estimated, what risk factors and their correlation will be included and how to validate 
the volatility and correlation estimate. Notwithstanding its weaknesses, VaR has been 
currently seen the one of the best risk management tools available to the financial 
institutions, banks and most multinational firms by many researchers. 
 
With the development of Chinas economy, Chinas stock market is booming. From 
Nov, 2006 to August, 2007, China stock market index rose from 1866.36 to 4749.37, 
which is an increase of 154%. The current booming of the stock market may imply 
there are bubbles, and hence investors should be very care about this. Past examples of 
bubbles and crash of western stock markets may give the investors a warning. In other 
words, the Chinas stock market is becoming volatile than ever before. Investors are 
exposing in front of market risk. The researchs objective is to discuss how VaR 
models are used and the performances of these models are assessed, when they applied 
to Chinese stock markets by using Shanghai Stock Exchange Composite Index data. 
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An empirical evaluation and comparison as well as Backtesting of these models have 
been undertaken. This research find that HS and FHS models generally outperform 
than GARCH (1, 1) model in terms of Backtesting results, but for VaR estimation, 
GARCH (1, 1) is much better. Based on the whole performance of all three models, 
FHS model tend to be the best or may be most suitable model for the selected data and 
market. 
 
6.1 Limitations for the dissertation 
This research has limitations. Firstly, the limited time and sample size. The data for 
this dissertation is obtained from the Shanghai Stock Exchange website. As bigger the 
sample size, the more accurate research results, so using weekly return instead of daily 
return reduce the number of observations largely. Although many literatures suggest 
that the using weekly data is more stable and efficient than daily date (Laws and 
Thompson, 2005).  
 
Secondly, comparison should be conducted between different stock markets in order to 
examine the different characteristics of Chinas stock market and even reflect the 
current Chinas economy situation, for example comparison of using VaR 
measurement for SSE CI and the UKs FTSE 100. 
 
The third limitation is that better and more powerful approaches could be used, such as 
Monte Carlo Simulation approach, which is also widely adopted by financial 
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institutions and can take into account events that were not observed over the historical 
period (Engel and Gizycki, 1999). GARCH model has many extension models, and 
they all have different features. For example, EGARCH model takes account of 
leverage effect. Thus, this research would be more sophisticated and attractive if more 
VaR model were applied. However, with the limited time and complex of above 
models, it seems impossible to cover. 
 
The final limitation is that this research only focuses on one Christoffersen (2002) 
approach to back tests VaR models. We could use forecast evaluation approaches 
developed by Lopez (1998, 1999) to backtesting, and to compare the results of which 
VaR model is more suitable for Chinas stock market. 
 
6.2 Recommendations 
With the limitations referred above, this dissertation can be improved. Thus 
recommendations for future study on this subject are provided.  
 
Firstly, although VaR has been seen as best practice for market risk measurement, it 
is not completely accurate and has serious flaws. Pearson (1998) found that VaR 
estimates are systematically downward biased and in some circumstances the biases 
can be very large. Moreover, Berkowitz and OBrien (2002) presented the first direct 
evidence on the performance of VaR models for large trading firms. Their results show 
that the VaR forecasts for six large commercial banks have exceeded nominal coverage 
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levels over the past two years, and, for some banks, VaR were substantially removed 
from the lower range of trading P&L. In other words, the reported VaRs are less useful 
as a measure of actual portfolio risk. Despite the detailed information employed in the 
VaR models, their forecasts did not outperform forecasts based simply on an 
ARMA+GARCH model of the banks P&L. Compared to these reduced-form forecasts, 
the bank VaRs did not adequately reflect changes in P&L volatility. Therefore, we 
should know how to recognize and avoid the biases in VaR estimation and be very 
careful when using VaR figures as a measurement of market risk. When using VaR 
technique in China, we should be more cautious, because the China is an emerging 
market and the structure of its economy is also very different. 
 
Secondly, the most critical part of the VaR as financial risk measurement is that the 
VaR is not subadditive. The subadditivity means that aggregating risks does not 
increase overall risk and is a fundamental requirement of any good risk measure 
(Dowd, 2004). If the VaR measure is not subadditive, which can be interpreted that it 
is not a good strategy for firms to diversify the portfolio investment, which is against 
the portfolio theory. Such characteristics of VaR makes the measurement is 
questionable. Coherent risk measure has been regarded as the alternative for VaR, 
because it allows for subadditivity. It is said that since the appearance of coherent risk 
measure in 1997, the gap between market practice and theoretical progress had 
suddenly widened enormously. Coherent risk measure can be estimated using Excepted 
Shortfall (ES), which has three major advantages. 
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” ES can be applied to any instrument and to any underlying source of risk 
” ES produces a unique global assessment for portfolios exposed to different 
sources of risk.  
” ES is an even simpler concept than VaR, because it is the answer to a natural 
and legitimate question on the risks run by a portfolio (Acerbi and Tasche, 
2001). 
Thus, VaR should and will be replaced by ES for financial institutions and bank using 
VaR as the primary tool for measuring market risk. 
 
Finally, despite the estimation of VaR is important, the disclosure of VaR information 
is also crucial. Listed companies, especially for commercial banks, should disclose 
detailed VaR information in their annual report, because investors will need to know 
the information for making their investment decisions. The disclosure of VaR 
information in annual report for Chinas listed companies and major bank are not 
enough, this could be improved with the development of market risk measurements in 
future.  
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Appendix I Weekly P/L and Log Return of Shanghai Composite Stock Index from 
28th December 1990 to 10th August 2006 
 
Date Index Weekly P/L Ordered P/L LN Return 
19901228 126.45     
19910103 130.14 3.69  795.64  2.88% 
19910111 134.6 4.46  349.12  3.37% 
19910118 134.24 -0.36  331.80  -0.27% 
19910125 132.05 -2.19  299.01  -1.64% 
19910201 129.51 -2.54  286.51  -1.94% 
19910208 130.38 0.87  270.97  0.67% 
19910214 132.53 2.15  268.08  1.64% 
19910221 134.28 1.75  236.23  1.31% 
19910301 132.53 -1.75  219.73  -1.31% 
19910308 129.89 -2.64  215.41  -2.01% 
19910315 125.17 -4.72  194.68  -3.70% 
19910322 122.62 -2.55  188.60  -2.06% 
19910329 120.19 -2.43  180.41  -2.00% 
19910405 121.54 1.35  180.27  1.12% 
19910412 119.21 -2.33  179.94  -1.94% 
19910419 117.08 -2.13  175.67  -1.80% 
19910426 115.56 -1.52  174.29  -1.31% 
19910503 112.41 -3.15  170.04  -2.76% 
19910510 108.53 -3.88  169.35  -3.51% 
19910517 106.75 -1.78  164.10  -1.65% 
19910524 110.08 3.33  162.61  3.07% 
19910531 114.83 4.75  150.02  4.22% 
19910607 120.47 5.64  149.52  4.79% 
19910614 124.53 4.06  144.46  3.31% 
19910621 130.86 6.33  143.81  4.96% 
19910628 137.56 6.70  139.61  4.99% 
19910705 135.96 -1.60  137.72  -1.17% 
19910712 132.8 -3.16  134.48  -2.35% 
19910719 136.7 3.90  133.09  2.89% 
19910726 140.66 3.96  133.04  2.86% 
19910802 146.68 6.02  132.34  4.19% 
19910809 154.1 7.42  127.70  4.93% 
19910816 161.6 7.50  126.83  4.75% 
19910823 169.81 8.21  125.80  4.96% 
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19910830 178.43 8.62  122.77  4.95% 
19910906 187.36 8.93  119.54  4.88% 
19910913 187.79 0.43  109.69  0.23% 
19910920 185.92 -1.87  109.08  -1.00% 
19910927 181.82 -4.10  108.43  -2.23% 
19911004 184.29 2.47  106.44  1.35% 
19911011 192.85 8.56  106.38  4.54% 
19911018 202.51 9.66  105.45  4.89% 
19911025 211.86 9.35  105.43  4.51% 
19911101 220.72 8.86  101.79  4.10% 
19911108 231.22 10.50  100.76  4.65% 
19911115 238.25 7.03  98.53  3.00% 
19911122 248.53 10.28  98.17  4.22% 
19911129 259.6 11.07  95.76  4.36% 
19911206 269.35 9.75  94.65  3.69% 
19911213 277 7.65  91.74  2.80% 
19911220 282.83 5.83  89.49  2.08% 
19911227 290.85 8.02  88.46  2.80% 
19920103 296.52 5.67  88.44  1.93% 
19920110 301.83 5.31  85.33  1.77% 
19920117 307.38 5.55  83.69  1.82% 
19920124 309.05 1.67  81.40  0.54% 
19920131 313.24 4.19  81.12  1.35% 
19920207 314.72 1.48  79.02  0.47% 
19920214 319.68 4.96  76.24  1.56% 
19920221 359.59 39.91  73.74  11.76% 
19920228 364.66 5.07  73.48  1.40% 
19920306 371.76 7.10  72.74  1.93% 
19920313 376.38 4.62  71.90  1.24% 
19920320 377.99 1.61  71.21  0.43% 
19920327 380.77 2.78  69.98  0.73% 
19920403 381.33 0.56  69.91  0.15% 
19920410 382.03 0.70  69.76  0.18% 
19920417 414.42 32.39  69.72  8.14% 
19920424 414.4 -0.02  68.49  0.00% 
19920430 445.38 30.98  68.47  7.21% 
19920508 468.11 22.73  67.53  4.98% 
19920515 544.35 76.24  66.50  15.09% 
19920522 1,339.99 795.64  66.24  90.08% 
19920529 1,234.71 -105.28  66.15  -8.18% 
19920605 1,105.76 -128.95  65.95  -11.03% 
19920612 1,171.71 65.95  65.93  5.79% 
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19920619 1,171.94 0.23  65.83  0.02% 
19920626 1,164.67 -7.27  65.80  -0.62% 
19920703 1,189.16 24.49  64.99  2.08% 
19920710 1,188.62 -0.54  64.39  -0.05% 
19920717 1,125.56 -63.06  64.28  -5.45% 
19920724 1,142.02 16.46  63.21  1.45% 
19920731 1,052.07 -89.95  62.52  -8.20% 
19920807 1,005.23 -46.84  60.52  -4.55% 
19920814 858.38 -146.85  59.50  -15.79% 
19920821 916.25 57.87  59.24  6.52% 
19920828 848.2 -68.05  59.19  -7.72% 
19920904 753.58 -94.62  58.70  -11.83% 
19920911 776.29 22.71  58.29  2.97% 
19920918 754.4 -21.89  57.98  -2.86% 
19920925 729.79 -24.61  57.87  -3.32% 
19920930 702.32 -27.47  57.25  -3.84% 
19921009 660.29 -42.03  57.22  -6.17% 
19921016 664.75 4.46  57.18  0.67% 
19921023 559.73 -105.02  57.03  -17.20% 
19921030 507.25 -52.48  56.72  -9.85% 
19921106 457.05 -50.20  56.24  -10.42% 
19921113 414.09 -42.96  55.74  -9.87% 
19921120 401.44 -12.65  55.51  -3.10% 
19921127 637.67 236.23  55.33  46.28% 
19921204 807.02 169.35  54.94  23.55% 
19921211 722.28 -84.74  54.48  -11.09% 
19921218 698.13 -24.15  54.40  -3.40% 
19921225 764.28 66.15  53.90  9.05% 
19921231 780.39 16.11  53.47  2.09% 
19930108 889.47 109.08  53.13  13.08% 
19930115 1,063.76 174.29  53.07  17.89% 
19930122 1,100.31 36.55  52.39  3.38% 
19930129 1,198.48 98.17  51.82  8.55% 
19930205 1,332.96 134.48  51.58  10.63% 
19930212 1,458.76 125.80  51.24  9.02% 
19930219 1,499.74 40.98  50.46  2.77% 
19930226 1,339.88 -159.86  50.35  -11.27% 
19930305 1,109.54 -230.34  49.93  -18.86% 
19930312 1,236.37 126.83  49.23  10.82% 
19930319 1,174.99 -61.38  48.96  -5.09% 
19930326 1,039.76 -135.23  48.84  -12.23% 
19930402 944.01 -95.75  48.76  -9.66% 
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19930409 1,243.02 299.01  48.71  27.52% 
19930416 1,214.75 -28.27  48.36  -2.30% 
19930423 1,260.25 45.50  48.08  3.68% 
19930430 1,358.78 98.53  47.96  7.53% 
19930507 1,199.81 -158.97  47.84  -12.44% 
19930514 1,167.47 -32.34  47.22  -2.73% 
19930521 1,143.97 -23.50  47.09  -2.03% 
19930528 972.77 -171.20  46.43  -16.21% 
19930604 1,004.30 31.53  45.84  3.19% 
19930611 1,047.00 42.70  45.80  4.16% 
19930618 1,005.98 -41.02  45.78  -4.00% 
19930625 1,006.64 0.66  45.71  0.07% 
19930702 986.98 -19.66  45.70  -1.97% 
19930709 868.57 -118.41  45.50  -12.78% 
19930716 846.87 -21.70  45.14  -2.53% 
19930723 813.54 -33.33  44.66  -4.02% 
19930730 881.07 67.53  42.70  7.97% 
19930806 855.52 -25.55  42.26  -2.94% 
19930813 947.26 91.74  41.77  10.19% 
19930820 946.54 -0.72  41.37  -0.08% 
19930827 894.59 -51.95  40.98  -5.64% 
19930903 922.69 28.10  40.76  3.09% 
19930910 903.56 -19.13  40.72  -2.10% 
19930917 881.41 -22.15  39.91  -2.48% 
19930924 875.81 -5.60  39.56  -0.64% 
19930930 890.27 14.46  39.17  1.64% 
19931008 874.76 -15.51  37.66  -1.76% 
19931015 856.92 -17.84  37.45  -2.06% 
19931022 818.81 -38.11  37.11  -4.55% 
19931029 814.82 -3.99  36.85  -0.49% 
19931105 814.39 -0.43  36.79  -0.05% 
19931112 865.97 51.58  36.71  6.14% 
19931119 924.67 58.70  36.63  6.56% 
19931126 965.39 40.72  36.55  4.31% 
19931203 980.67 15.28  36.31  1.57% 
19931210 978.57 -2.10  36.23  -0.21% 
19931217 901.7 -76.87  36.20  -8.18% 
19931224 834.39 -67.31  36.06  -7.76% 
19931231 833.8 -0.59  36.04  -0.07% 
19940107 879.64 45.84  35.78  5.35% 
19940114 849.23 -30.41  35.66  -3.52% 
19940121 812.88 -36.35  35.50  -4.37% 
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19940128 799.26 -13.62  35.43  -1.69% 
19940204 797.86 -1.40  35.39  -0.18% 
19940218 769.18 -28.68  35.15  -3.66% 
19940225 787.42 18.24  35.11  2.34% 
19940304 726.3 -61.12  34.59  -8.08% 
19940311 717.38 -8.92  34.29  -1.24% 
19940318 765.22 47.84  34.07  6.46% 
19940325 719.05 -46.17  33.85  -6.22% 
19940401 698.84 -20.21  33.80  -2.85% 
19940408 678.85 -19.99  33.41  -2.90% 
19940415 626.79 -52.06  33.30  -7.98% 
19940422 566.07 -60.72  32.72  -10.19% 
19940429 592.56 26.49  32.64  4.57% 
19940506 585.8 -6.76  32.39  -1.15% 
19940513 590.39 4.59  32.24  0.78% 
19940520 594.22 3.83  31.53  0.65% 
19940527 573.36 -20.86  31.29  -3.57% 
19940603 548.75 -24.61  31.24  -4.39% 
19940610 514.54 -34.21  31.16  -6.44% 
19940617 527.85 13.31  31.16  2.55% 
19940624 492.33 -35.52  31.15  -6.97% 
19940701 458.37 -33.96  31.04  -7.15% 
19940708 437.75 -20.62  30.98  -4.60% 
19940715 413.93 -23.82  30.91  -5.60% 
19940722 363.73 -50.20  30.74  -12.93% 
19940729 333.92 -29.81  30.51  -8.55% 
19940805 683.04 349.12  30.49  71.57% 
19940812 689.66 6.62  30.41  0.96% 
19940819 713.85 24.19  30.09  3.45% 
19940826 707.41 -6.44  30.04  -0.91% 
19940902 830.18 122.77  29.46  16.00% 
19940909 962.52 132.34  29.29  14.79% 
19940916 978.99 16.47  28.94  1.70% 
19940923 867.65 -111.34  28.78  -12.07% 
19940930 791.15 -76.50  28.77  -9.23% 
19941007 738.03 -53.12  28.47  -6.95% 
19941014 663.75 -74.28  28.27  -10.61% 
19941021 712.71 48.96  28.10  7.12% 
19941028 677.45 -35.26  27.74  -5.07% 
19941104 666.77 -10.68  27.52  -1.59% 
19941111 731.16 64.39  27.51  9.22% 
19941118 698.81 -32.35  27.46  -4.53% 
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19941125 685.33 -13.48  27.16  -1.95% 
19941202 677.91 -7.42  27.06  -1.09% 
19941209 640.67 -37.24  26.94  -5.65% 
19941216 680.23 39.56  26.81  5.99% 
19941223 677.84 -2.39  26.80  -0.35% 
19941230 647.87 -29.97  26.78  -4.52% 
19950106 640.76 -7.11  26.55  -1.10% 
19950113 597.84 -42.92  26.49  -6.93% 
19950120 571.24 -26.60  26.47  -4.55% 
19950127 562.59 -8.65  26.35  -1.53% 
19950210 541.38 -21.21  26.23  -3.84% 
19950217 533.76 -7.62  26.15  -1.42% 
19950224 558.43 24.67  26.14  4.52% 
19950303 577.22 18.79  26.01  3.31% 
19950310 586.29 9.07  25.49  1.56% 
19950317 593.52 7.23  25.48  1.23% 
19950324 611.77 18.25  25.43  3.03% 
19950331 646.92 35.15  25.24  5.59% 
19950407 673.72 26.80  25.05  4.06% 
19950414 640.04 -33.68  25.01  -5.13% 
19950421 635.99 -4.05  24.95  -0.63% 
19950428 579.93 -56.06  24.67  -9.23% 
19950505 574.17 -5.76  24.65  -1.00% 
19950512 584.84 10.67  24.61  1.84% 
19950519 855.81 270.97  24.49  38.07% 
19950526 727.62 -128.19  24.34  -16.23% 
19950602 716.82 -10.80  24.19  -1.50% 
19950609 702.61 -14.21  23.81  -2.00% 
19950616 646.54 -56.07  23.43  -8.32% 
19950623 650.14 3.60  23.42  0.56% 
19950630 630.58 -19.56  23.32  -3.05% 
19950707 666.78 36.20  23.31  5.58% 
19950714 652.8 -13.98  23.29  -2.12% 
19950721 693.56 40.76  23.19  6.06% 
19950728 695.42 1.86  23.14  0.27% 
19950804 709.88 14.46  23.09  2.06% 
19950811 744.99 35.11  23.00  4.83% 
19950818 757.43 12.44  22.92  1.66% 
19950825 727.58 -29.85  22.88  -4.02% 
19950901 728.83 1.25  22.73  0.17% 
19950908 751.08 22.25  22.71  3.01% 
19950915 755.93 4.85  22.56  0.64% 
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19950922 730.01 -25.92  22.25  -3.49% 
19950929 722.43 -7.58  22.11  -1.04% 
19951006 719.96 -2.47  22.03  -0.34% 
19951013 702.98 -16.98  21.97  -2.39% 
19951020 726.29 23.31  21.68  3.26% 
19951027 722.37 -3.92  21.10  -0.54% 
19951103 727.79 5.42  21.03  0.75% 
19951110 708.76 -19.03  20.85  -2.65% 
19951117 676.19 -32.57  20.20  -4.70% 
19951124 659.37 -16.82  20.20  -2.52% 
19951201 633.81 -25.56  19.96  -3.95% 
19951208 636.78 2.97  19.68  0.47% 
19951215 603.89 -32.89  19.68  -5.30% 
19951222 594.24 -9.65  19.67  -1.61% 
19951229 555.29 -38.95  19.19  -6.78% 
19960105 536.36 -18.93  19.18  -3.47% 
19960112 547.11 10.75  19.12  1.98% 
19960119 523.5 -23.61  18.95  -4.41% 
19960126 525.57 2.07  18.84  0.39% 
19960202 536.03 10.46  18.79  1.97% 
19960209 525.41 -10.62  18.79  -2.00% 
19960216 552.93 27.52  18.28  5.11% 
19960308 573.13 20.20  18.25  3.59% 
19960315 562.39 -10.74  18.24  -1.89% 
19960322 570.18 7.79  18.18  1.38% 
19960329 556.39 -13.79  18.14  -2.45% 
19960405 582.53 26.14  18.00  4.59% 
19960412 586.96 4.43  17.94  0.76% 
19960419 618.12 31.16  17.64  5.17% 
19960426 707.61 89.49  17.57  13.52% 
19960503 650.04 -57.57  17.36  -8.49% 
19960510 661.47 11.43  17.06  1.74% 
19960517 711.93 50.46  16.99  7.35% 
19960524 639.8 -72.13  16.99  -10.68% 
19960531 643.65 3.85  16.81  0.60% 
19960607 727.34 83.69  16.58  12.22% 
19960614 777.27 49.93  16.47  6.64% 
19960621 796.11 18.84  16.46  2.39% 
19960628 804.25 8.14  16.45  1.02% 
19960705 785.38 -18.87  16.40  -2.37% 
19960712 796.41 11.03  16.27  1.39% 
19960719 856.93 60.52  16.19  7.32% 
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19960726 845.12 -11.81  16.11  -1.39% 
19960802 838.88 -6.24  15.56  -0.74% 
19960809 871.6 32.72  15.47  3.83% 
19960816 853.87 -17.73  15.28  -2.06% 
19960823 803.69 -50.18  14.75  -6.06% 
19960830 809.94 6.25  14.46  0.77% 
19960906 801.23 -8.71  14.46  -1.08% 
19960913 779.07 -22.16  14.23  -2.80% 
19960920 805.54 26.47  14.22  3.34% 
19960927 875.52 69.98  14.15  8.33% 
19961004 863.46 -12.06  14.12  -1.39% 
19961011 909.89 46.43  14.06  5.24% 
19961018 939.93 30.04  14.03  3.25% 
19961025 1,012.67 72.74  13.78  7.45% 
19961101 930.79 -81.88  13.77  -8.43% 
19961108 919.67 -11.12  13.66  -1.20% 
19961115 950.83 31.16  13.57  3.33% 
19961122 951.83 1.00  13.47  0.11% 
19961129 1,032.95 81.12  13.31  8.18% 
19961206 1,212.89 179.94  13.22  16.06% 
19961213 1,110.04 -102.85  12.80  -8.86% 
19961220 885.24 -224.80  12.69  -22.63% 
19961227 922.35 37.11  12.44  4.11% 
19970103 899.61 -22.74  12.11  -2.50% 
19970110 918.4 18.79  12.04  2.07% 
19970117 919.85 1.45  11.96  0.16% 
19970124 953.92 34.07  11.43  3.64% 
19970131 964.74 10.82  11.43  1.13% 
19970221 1,017.13 52.39  11.25  5.29% 
19970228 1,040.27 23.14  11.22  2.25% 
19970307 1,077.72 37.45  11.07  3.54% 
19970314 1,125.80 48.08  11.03  4.36% 
19970321 1,167.17 41.37  10.82  3.61% 
19970328 1,202.67 35.50  10.75  3.00% 
19970404 1,260.96 58.29  10.67  4.73% 
19970411 1,278.53 17.57  10.50  1.38% 
19970418 1,338.03 59.50  10.49  4.55% 
19970425 1,364.97 26.94  10.46  1.99% 
19970430 1,393.75 28.78  10.28  2.09% 
19970509 1,467.23 73.48  9.75  5.14% 
19970516 1,315.92 -151.31  9.66  -10.88% 
19970523 1,254.27 -61.65  9.60  -4.80% 
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19970530 1,285.18 30.91  9.55  2.43% 
19970606 1,275.30 -9.88  9.54  -0.77% 
19970613 1,243.98 -31.32  9.51  -2.49% 
19970620 1,291.20 47.22  9.49  3.73% 
19970627 1,250.27 -40.93  9.35  -3.22% 
19970704 1,159.34 -90.93  9.28  -7.55% 
19970711 1,154.92 -4.42  9.15  -0.38% 
19970718 1,209.86 54.94  9.07  4.65% 
19970725 1,170.86 -39.00  8.95  -3.28% 
19970801 1,192.83 21.97  8.93  1.86% 
19970808 1,206.05 13.22  8.86  1.10% 
19970815 1,143.06 -62.99  8.65  -5.36% 
19970822 1,171.83 28.77  8.62  2.49% 
19970829 1,221.06 49.23  8.58  4.12% 
19970905 1,251.55 30.49  8.58  2.47% 
19970912 1,208.70 -42.85  8.56  -3.48% 
19970919 1,184.52 -24.18  8.53  -2.02% 
19970926 1,109.63 -74.89  8.21  -6.53% 
19970930 1,097.38 -12.25  8.14  -1.11% 
19971010 1,130.79 33.41  8.14  3.00% 
19971017 1,176.49 45.70  8.02  3.96% 
19971024 1,178.31 1.82  8.00  0.15% 
19971031 1,180.39 2.08  7.91  0.18% 
19971107 1,195.14 14.75  7.79  1.24% 
19971114 1,197.83 2.69  7.73  0.22% 
19971121 1,158.56 -39.27  7.65  -3.33% 
19971128 1,139.63 -18.93  7.50  -1.65% 
19971205 1,136.20 -3.43  7.42  -0.30% 
19971212 1,153.84 17.64  7.39  1.54% 
19971219 1,160.77 6.93  7.23  0.60% 
19971226 1,191.92 31.15  7.10  2.65% 
19971231 1,194.10 2.18  7.10  0.18% 
19980109 1,239.90 45.80  7.03  3.76% 
19980116 1,213.96 -25.94  6.94  -2.11% 
19980123 1,222.91 8.95  6.93  0.73% 
19980213 1,245.91 23.00  6.70  1.86% 
19980220 1,226.02 -19.89  6.62  -1.61% 
19980227 1,206.53 -19.49  6.51  -1.60% 
19980306 1,206.45 -0.08  6.33  -0.01% 
19980313 1,184.96 -21.49  6.25  -1.80% 
19980320 1,187.50 2.54  6.02  0.21% 
19980327 1,223.56 36.06  5.83  2.99% 
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19980403 1,286.08 62.52  5.70  4.98% 
19980410 1,311.51 25.43  5.69  1.96% 
19980417 1,298.11 -13.40  5.67  -1.03% 
19980424 1,315.17 17.06  5.64  1.31% 
19980430 1,343.44 28.27  5.55  2.13% 
19980508 1,357.59 14.15  5.42  1.05% 
19980515 1,368.08 10.49  5.42  0.77% 
19980522 1,375.81 7.73  5.31  0.56% 
19980529 1,411.20 35.39  5.07  2.54% 
19980605 1,408.61 -2.59  4.97  -0.18% 
19980612 1,383.38 -25.23  4.96  -1.81% 
19980619 1,392.87 9.49  4.85  0.68% 
19980626 1,385.61 -7.26  4.75  -0.52% 
19980703 1,335.12 -50.49  4.68  -3.71% 
19980710 1,360.61 25.49  4.62  1.89% 
19980717 1,314.71 -45.90  4.59  -3.43% 
19980724 1,326.82 12.11  4.46  0.92% 
19980731 1,316.91 -9.91  4.46  -0.75% 
19980807 1,271.06 -45.85  4.43  -3.54% 
19980814 1,168.02 -103.04  4.31  -8.45% 
19980821 1,177.62 9.60  4.26  0.82% 
19980828 1,129.72 -47.90  4.19  -4.15% 
19980904 1,163.52 33.80  4.07  2.95% 
19980911 1,218.00 54.48  4.06  4.58% 
19980918 1,207.00 -11.00  3.96  -0.91% 
19980925 1,221.06 14.06  3.90  1.16% 
19980930 1,242.09 21.03  3.85  1.71% 
19981009 1,236.93 -5.16  3.83  -0.42% 
19981016 1,251.05 14.12  3.81  1.14% 
19981023 1,217.42 -33.63  3.71  -2.72% 
19981030 1,217.31 -0.11  3.69  -0.01% 
19981106 1,259.08 41.77  3.63  3.37% 
19981113 1,282.50 23.42  3.60  1.84% 
19981120 1,275.37 -7.13  3.60  -0.56% 
19981127 1,245.08 -30.29  3.48  -2.40% 
19981204 1,219.19 -25.89  3.33  -2.10% 
19981211 1,214.20 -4.99  2.97  -0.41% 
19981218 1,155.91 -58.29  2.78  -4.92% 
19981225 1,173.91 18.00  2.74  1.55% 
19981231 1,146.70 -27.21  2.69  -2.35% 
19990108 1,168.81 22.11  2.54  1.91% 
19990115 1,137.30 -31.51  2.47  -2.73% 
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19990122 1,162.35 25.05  2.41  2.18% 
19990129 1,134.67 -27.68  2.23  -2.41% 
19990205 1,081.44 -53.23  2.18  -4.80% 
19990209 1,090.09 8.65  2.15  0.80% 
19990305 1,132.35 42.26  2.08  3.80% 
19990312 1,158.70 26.35  2.07  2.30% 
19990319 1,172.93 14.23  1.86  1.22% 
19990326 1,161.12 -11.81  1.82  -1.01% 
19990402 1,184.04 22.92  1.77  1.95% 
19990409 1,205.14 21.10  1.75  1.77% 
19990416 1,166.23 -38.91  1.67  -3.28% 
19990423 1,139.99 -26.24  1.61  -2.28% 
19990430 1,120.92 -19.07  1.48  -1.69% 
19990507 1,120.73 -0.19  1.45  -0.02% 
19990514 1,063.27 -57.46  1.35  -5.26% 
19990521 1,168.72 105.45  1.25  9.46% 
19990528 1,277.15 108.43  1.00  8.87% 
19990604 1,285.06 7.91  0.87  0.62% 
19990611 1,370.39 85.33  0.87  6.43% 
19990618 1,498.09 127.70  0.78  8.91% 
19990625 1,593.85 95.76  0.77  6.20% 
19990702 1,613.53 19.68  0.70  1.23% 
19990709 1,584.75 -28.78  0.66  -1.80% 
19990716 1,519.74 -65.01  0.56  -4.19% 
19990723 1,585.98 66.24  0.43  4.27% 
19990730 1,601.45 15.47  0.23  0.97% 
19990806 1,646.59 45.14  0.12  2.78% 
19990813 1,571.90 -74.69  0.00  -4.64% 
19990820 1,628.93 57.03  0.00  3.56% 
19990827 1,633.90 4.97  0.00  0.30% 
19990903 1,587.88 -46.02  -0.02  -2.86% 
19990910 1,659.09 71.21  -0.08  4.39% 
19990917 1,648.06 -11.03  -0.11  -0.67% 
19990924 1,619.03 -29.03  -0.19  -1.78% 
19990930 1,570.70 -48.33  -0.36  -3.03% 
19991008 1,534.52 -36.18  -0.43  -2.33% 
19991015 1,543.80 9.28  -0.54  0.60% 
19991022 1,497.46 -46.34  -0.59  -3.05% 
19991029 1,504.56 7.10  -0.66  0.47% 
19991105 1,465.23 -39.33  -0.68  -2.65% 
19991112 1,450.33 -14.90  -0.72  -1.02% 
19991119 1,468.47 18.14  -1.16  1.24% 
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19991126 1,444.51 -23.96  -1.40  -1.65% 
19991203 1,437.23 -7.28  -1.52  -0.51% 
19991210 1,428.93 -8.30  -1.60  -0.58% 
19991217 1,419.06 -9.87  -1.75  -0.69% 
19991224 1,355.36 -63.70  -1.78  -4.59% 
19991230 1,366.58 11.22  -1.87  0.82% 
20000107 1,516.60 150.02  -2.08  10.42% 
20000114 1,408.85 -107.75  -2.10  -7.37% 
20000121 1,465.09 56.24  -2.13  3.91% 
20000128 1,535.00 69.91  -2.19  4.66% 
20000218 1,668.09 133.09  -2.33  8.31% 
20000225 1,631.58 -36.51  -2.39  -2.21% 
20000303 1,738.02 106.44  -2.43  6.32% 
20000310 1,705.05 -32.97  -2.47  -1.92% 
20000317 1,658.60 -46.45  -2.54  -2.76% 
20000324 1,730.50 71.90  -2.55  4.24% 
20000331 1,800.22 69.72  -2.58  3.95% 
20000407 1,819.90 19.68  -2.59  1.09% 
20000414 1,833.67 13.77  -2.64  0.75% 
20000421 1,841.06 7.39  -3.15  0.40% 
20000428 1,836.32 -4.74  -3.16  -0.26% 
20000512 1,720.61 -115.71  -3.30  -6.51% 
20000519 1,777.83 57.22  -3.43  3.27% 
20000526 1,879.62 101.79  -3.48  5.57% 
20000602 1,916.25 36.63  -3.57  1.93% 
20000609 1,900.79 -15.46  -3.65  -0.81% 
20000616 1,926.94 26.15  -3.68  1.37% 
20000623 1,939.63 12.69  -3.88  0.66% 
20000630 1,928.11 -11.52  -3.92  -0.60% 
20000707 1,932.79 4.68  -3.99  0.24% 
20000714 1,987.19 54.40  -4.05  2.78% 
20000721 1,996.34 9.15  -4.08  0.46% 
20000728 2,012.79 16.45  -4.10  0.82% 
20000804 2,026.36 13.57  -4.15  0.67% 
20000811 2,062.67 36.31  -4.17  1.78% 
20000818 2,090.18 27.51  -4.36  1.32% 
20000825 2,086.70 -3.48  -4.42  -0.17% 
20000901 1,999.86 -86.84  -4.51  -4.25% 
20000908 1,959.31 -40.55  -4.72  -2.05% 
20000915 1,978.43 19.12  -4.74  0.97% 
20000922 1,891.98 -86.45  -4.90  -4.47% 
20000929 1,910.16 18.18  -4.99  0.96% 
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20001013 1,918.16 8.00  -5.16  0.42% 
20001020 1,947.45 29.29  -5.45  1.52% 
20001027 1,967.41 19.96  -5.47  1.02% 
20001103 1,981.63 14.22  -5.60  0.72% 
20001110 2,047.46 65.83  -5.61  3.27% 
20001117 2,093.24 45.78  -5.62  2.21% 
20001124 2,053.37 -39.87  -5.70  -1.92% 
20001201 2,081.84 28.47  -5.76  1.38% 
20001208 2,073.16 -8.68  -6.24  -0.42% 
20001215 2,039.36 -33.80  -6.44  -1.64% 
20001222 2,069.77 30.41  -6.76  1.48% 
20001229 2,073.48 3.71  -7.11  0.18% 
20010105 2,125.30 51.82  -7.13  2.47% 
20010112 2,104.75 -20.55  -7.26  -0.97% 
20010119 2,065.61 -39.14  -7.27  -1.88% 
20010209 1,956.97 -108.64  -7.28  -5.40% 
20010216 1,941.96 -15.01  -7.42  -0.77% 
20010223 1,936.35 -5.61  -7.43  -0.29% 
20010302 1,985.11 48.76  -7.58  2.49% 
20010309 2,011.66 26.55  -7.62  1.33% 
20010316 2,020.24 8.58  -7.91  0.43% 
20010323 2,053.54 33.30  -8.30  1.63% 
20010330 2,112.78 59.24  -8.36  2.84% 
20010406 2,108.61 -4.17  -8.36  -0.20% 
20010413 2,145.40 36.79  -8.41  1.73% 
20010420 2,152.34 6.94  -8.63  0.32% 
20010427 2,115.11 -37.23  -8.65  -1.74% 
20010430 2,119.18 4.07  -8.68  0.19% 
20010511 2,155.41 36.23  -8.71  1.70% 
20010518 2,203.37 47.96  -8.82  2.20% 
20010525 2,193.58 -9.79  -8.92  -0.45% 
20010601 2,219.59 26.01  -9.18  1.18% 
20010608 2,223.07 3.48  -9.55  0.16% 
20010615 2,210.97 -12.10  -9.65  -0.55% 
20010622 2,206.07 -4.90  -9.69  -0.22% 
20010629 2,218.03 11.96  -9.79  0.54% 
20010706 2,170.52 -47.51  -9.86  -2.17% 
20010713 2,161.34 -9.18  -9.87  -0.42% 
20010720 2,179.62 18.28  -9.88  0.84% 
20010727 2,065.73 -113.89  -9.91  -5.37% 
20010803 1,958.69 -107.04  -10.03  -5.32% 
20010810 1,955.04 -3.65  -10.04  -0.19% 
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20010817 1,924.00 -31.04  -10.54  -1.60% 
20010824 1,886.80 -37.20  -10.57  -1.95% 
20010831 1,834.14 -52.66  -10.62  -2.83% 
20010907 1,808.84 -25.30  -10.68  -1.39% 
20010914 1,818.38 9.54  -10.74  0.53% 
20010921 1,807.02 -11.36  -10.80  -0.63% 
20010928 1,764.87 -42.15  -11.00  -2.36% 
20011012 1,691.33 -73.54  -11.03  -4.26% 
20011019 1,572.45 -118.88  -11.12  -7.29% 
20011026 1,677.88 105.43  -11.14  6.49% 
20011102 1,691.35 13.47  -11.21  0.80% 
20011109 1,630.36 -60.99  -11.32  -3.67% 
20011116 1,646.76 16.40  -11.36  1.00% 
20011123 1,712.56 65.80  -11.52  3.92% 
20011130 1,747.99 35.43  -11.81  2.05% 
20011207 1,745.41 -2.58  -11.81  -0.15% 
20011214 1,675.51 -69.90  -12.00  -4.09% 
20011221 1,640.14 -35.37  -12.06  -2.13% 
20011228 1,639.48 -0.66  -12.10  -0.04% 
20020104 1,611.39 -28.09  -12.25  -1.73% 
20020111 1,535.59 -75.80  -12.41  -4.82% 
20020118 1,415.44 -120.15  -12.65  -8.15% 
20020125 1,451.48 36.04  -12.68  2.51% 
20020201 1,485.77 34.29  -12.82  2.33% 
20020208 1,506.62 20.85  -12.97  1.39% 
20020301 1,502.54 -4.08  -13.10  -0.27% 
20020308 1,640.26 137.72  -13.40  8.77% 
20020315 1,620.98 -19.28  -13.48  -1.18% 
20020322 1,669.69 48.71  -13.62  2.96% 
20020329 1,603.90 -65.79  -13.79  -4.02% 
20020405 1,634.64 30.74  -13.82  1.90% 
20020412 1,658.98 24.34  -13.98  1.48% 
20020419 1,635.17 -23.81  -14.11  -1.45% 
20020426 1,640.59 5.42  -14.21  0.33% 
20020430 1,667.75 27.16  -14.90  1.64% 
20020510 1,638.20 -29.55  -15.01  -1.79% 
20020517 1,567.50 -70.70  -15.25  -4.41% 
20020524 1,549.47 -18.03  -15.41  -1.16% 
20020531 1,515.73 -33.74  -15.46  -2.20% 
20020607 1,529.51 13.78  -15.51  0.91% 
20020614 1,494.25 -35.26  -16.06  -2.33% 
20020621 1,562.72 68.47  -16.59  4.48% 
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20020628 1,732.76 170.04  -16.82  10.33% 
20020705 1,722.19 -10.57  -16.90  -0.61% 
20020712 1,698.30 -23.89  -16.98  -1.40% 
20020719 1,713.86 15.56  -17.73  0.91% 
20020726 1,665.11 -48.75  -17.73  -2.89% 
20020802 1,665.11 0.00  -17.79  0.00% 
20020809 1,647.05 -18.06  -17.84  -1.09% 
20020816 1,634.37 -12.68  -18.03  -0.77% 
20020823 1,683.21 48.84  -18.06  2.94% 
20020830 1,666.62 -16.59  -18.54  -0.99% 
20020906 1,631.38 -35.24  -18.87  -2.14% 
20020913 1,625.76 -5.62  -18.93  -0.35% 
20020920 1,604.91 -20.85  -18.93  -1.29% 
20020927 1,581.62 -23.29  -19.03  -1.46% 
20020930 1,581.62 0.00  -19.07  0.00% 
20021011 1,524.05 -57.57  -19.13  -3.71% 
20021018 1,519.54 -4.51  -19.28  -0.30% 
20021025 1,520.31 0.77  -19.48  0.05% 
20021101 1,510.76 -9.55  -19.49  -0.63% 
20021108 1,522.19 11.43  -19.53  0.75% 
20021115 1,463.69 -58.50  -19.56  -3.92% 
20021122 1,395.50 -68.19  -19.66  -4.77% 
20021128 1,417.53 22.03  -19.89  1.57% 
20021206 1,405.53 -12.00  -19.99  -0.85% 
20021213 1,396.90 -8.63  -20.21  -0.62% 
20021220 1,427.94 31.04  -20.53  2.20% 
20021227 1,382.97 -44.97  -20.55  -3.20% 
20030103 1,319.87 -63.10  -20.62  -4.67% 
20030110 1,384.86 64.99  -20.63  4.81% 
20030116 1,485.62 100.76  -20.65  7.02% 
20030124 1,477.26 -8.36  -20.81  -0.56% 
20030131 1,499.82 22.56  -20.85  1.52% 
20030207 1,499.82 0.00  -20.86  0.00% 
20030214 1,512.62 12.80  -21.07  0.85% 
20030221 1,478.20 -34.42  -21.13  -2.30% 
20030228 1,508.29 30.09  -21.20  2.02% 
20030307 1,497.08 -11.21  -21.21  -0.75% 
20030314 1,464.82 -32.26  -21.49  -2.18% 
20030321 1,470.51 5.69  -21.70  0.39% 
20030328 1,493.39 22.88  -21.75  1.54% 
20030404 1,520.85 27.46  -21.77  1.82% 
20030411 1,576.59 55.74  -21.89  3.60% 
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20030418 1,599.88 23.29  -22.01  1.47% 
20030425 1,483.53 -116.35  -22.15  -7.55% 
20030516 1,557.27 73.74  -22.16  4.85% 
20030523 1,565.80 8.53  -22.37  0.55% 
20030530 1,575.31 9.51  -22.68  0.61% 
20030606 1,538.92 -36.39  -22.74  -2.34% 
20030612 1,562.11 23.19  -23.23  1.50% 
20030620 1,529.47 -32.64  -23.29  -2.11% 
20030627 1,497.05 -32.42  -23.50  -2.14% 
20030704 1,500.86 3.81  -23.61  0.25% 
20030711 1,525.51 24.65  -23.81  1.63% 
20030718 1,512.69 -12.82  -23.82  -0.84% 
20030725 1,477.65 -35.04  -23.89  -2.34% 
20030801 1,476.97 -0.68  -23.96  -0.05% 
20030808 1,471.27 -5.70  -24.15  -0.39% 
20030815 1,450.20 -21.07  -24.18  -1.44% 
20030822 1,438.88 -11.32  -24.50  -0.78% 
20030829 1,421.98 -16.90  -24.61  -1.18% 
20030905 1,431.53 9.55  -24.61  0.67% 
20030912 1,409.16 -22.37  -24.73  -1.58% 
20030919 1,391.37 -17.79  -25.23  -1.27% 
20030926 1,370.84 -20.53  -25.30  -1.49% 
20030930 1,367.16 -3.68  -25.55  -0.27% 
20031010 1,404.01 36.85  -25.56  2.66% 
20031017 1,370.58 -33.43  -25.89  -2.41% 
20031024 1,381.83 11.25  -25.92  0.82% 
20031031 1,348.30 -33.53  -25.94  -2.46% 
20031107 1,335.20 -13.10  -26.24  -0.98% 
20031114 1,331.05 -4.15  -26.60  -0.31% 
20031121 1,361.56 30.51  -26.71  2.27% 
20031128 1,397.22 35.66  -27.21  2.59% 
20031205 1,451.12 53.90  -27.23  3.79% 
20031212 1,470.79 19.67  -27.47  1.35% 
20031219 1,446.29 -24.50  -27.68  -1.68% 
20031226 1,514.78 68.49  -28.09  4.63% 
20040102 1,517.19 2.41  -28.27  0.16% 
20040109 1,581.47 64.28  -28.68  4.15% 
20040116 1,600.42 18.95  -28.78  1.19% 
20040130 1,590.73 -9.69  -29.03  -0.61% 
20040206 1,679.19 88.46  -29.55  5.41% 
20040213 1,658.54 -20.65  -29.81  -1.24% 
20040220 1,721.75 63.21  -29.85  3.74% 
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20040227 1,675.07 -46.68  -29.97  -2.75% 
20040305 1,662.10 -12.97  -30.29  -0.78% 
20040312 1,694.74 32.64  -30.41  1.94% 
20040319 1,747.87 53.13  -31.04  3.09% 
20040326 1,734.05 -13.82  -31.32  -0.79% 
20040402 1,768.64 34.59  -31.51  1.98% 
20040409 1,727.35 -41.29  -31.56  -2.36% 
20040416 1,693.86 -33.49  -32.26  -1.96% 
20040423 1,635.50 -58.36  -32.34  -3.51% 
20040430 1,595.59 -39.91  -32.35  -2.47% 
20040514 1,562.69 -32.90  -32.42  -2.08% 
20040521 1,558.33 -4.36  -32.57  -0.28% 
20040528 1,545.92 -12.41  -32.64  -0.80% 
20040604 1,540.45 -5.47  -32.89  -0.35% 
20040611 1,474.99 -65.46  -32.90  -4.34% 
20040618 1,417.64 -57.35  -32.97  -3.97% 
20040625 1,403.53 -14.11  -33.33  -1.00% 
20040702 1,441.19 37.66  -33.43  2.65% 
20040709 1,430.65 -10.54  -33.49  -0.73% 
20040716 1,456.13 25.48  -33.53  1.77% 
20040723 1,407.40 -48.73  -33.63  -3.40% 
20040730 1,386.20 -21.20  -33.68  -1.52% 
20040806 1,390.46 4.26  -33.74  0.31% 
20040813 1,368.45 -22.01  -33.80  -1.60% 
20040820 1,341.74 -26.71  -33.96  -1.97% 
20040827 1,320.61 -21.13  -34.14  -1.59% 
20040903 1,327.12 6.51  -34.21  0.49% 
20040910 1,287.08 -40.04  -34.42  -3.06% 
20040917 1,406.62 119.54  -35.04  8.88% 
20040924 1,435.56 28.94  -35.24  2.04% 
20040930 1,396.70 -38.86  -35.26  -2.74% 
20041008 1,422.93 26.23  -35.26  1.86% 
20041015 1,330.52 -92.41  -35.37  -6.71% 
20041022 1,329.36 -1.16  -35.52  -0.09% 
20041029 1,320.54 -8.82  -36.18  -0.67% 
20041105 1,305.13 -15.41  -36.35  -1.17% 
20041112 1,352.22 47.09  -36.39  3.54% 
20041119 1,379.96 27.74  -36.51  2.03% 
20041126 1,356.73 -23.23  -37.20  -1.70% 
20041203 1,337.20 -19.53  -37.23  -1.45% 
20041210 1,317.72 -19.48  -37.24  -1.47% 
20041217 1,290.49 -27.23  -37.61  -2.09% 
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20041224 1,285.04 -5.45  -38.11  -0.42% 
20041231 1,266.50 -18.54  -38.31  -1.45% 
20050107 1,244.75 -21.75  -38.86  -1.73% 
20050114 1,245.62 0.87  -38.91  0.07% 
20050121 1,234.48 -11.14  -38.95  -0.90% 
20050128 1,213.67 -20.81  -39.00  -1.70% 
20050204 1,269.00 55.33  -39.14  4.46% 
20050218 1,258.97 -10.03  -39.27  -0.79% 
20050225 1,312.44 53.47  -39.33  4.16% 
20050304 1,287.71 -24.73  -39.35  -1.90% 
20050311 1,289.94 2.23  -39.87  0.17% 
20050318 1,227.40 -62.54  -39.91  -4.97% 
20050325 1,205.63 -21.77  -40.04  -1.79% 
20050401 1,223.57 17.94  -40.55  1.48% 
20050408 1,248.52 24.95  -40.93  2.02% 
20050415 1,216.96 -31.56  -41.02  -2.56% 
20050422 1,169.19 -47.77  -41.29  -4.00% 
20050429 1,159.15 -10.04  -41.42  -0.86% 
20050513 1,107.63 -51.52  -42.03  -4.55% 
20050520 1,099.27 -8.36  -42.15  -0.76% 
20050527 1,051.95 -47.32  -42.85  -4.40% 
20050603 1,013.64 -38.31  -42.92  -3.71% 
20050610 1,108.29 94.65  -42.96  8.93% 
20050617 1,085.61 -22.68  -44.97  -2.07% 
20050624 1,101.88 16.27  -45.66  1.49% 
20050701 1,055.59 -46.29  -45.85  -4.29% 
20050708 1,017.98 -37.61  -45.90  -3.63% 
20050715 1,026.12 8.14  -46.02  0.80% 
20050722 1,046.32 20.20  -46.17  1.95% 
20050729 1,083.03 36.71  -46.29  3.45% 
20050805 1,128.74 45.71  -46.34  4.13% 
20050812 1,167.91 39.17  -46.45  3.41% 
20050819 1,150.18 -17.73  -46.68  -1.53% 
20050826 1,171.86 21.68  -46.84  1.87% 
20050902 1,188.85 16.99  -47.32  1.44% 
20050909 1,189.63 0.78  -47.51  0.07% 
20050916 1,212.95 23.32  -47.65  1.94% 
20050923 1,151.98 -60.97  -47.77  -5.16% 
20050930 1,155.61 3.63  -47.90  0.31% 
20051014 1,139.55 -16.06  -48.33  -1.40% 
20051021 1,141.32 1.77  -48.73  0.16% 
20051028 1,080.87 -60.45  -48.75  -5.44% 
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20051104 1,100.05 19.18  -50.18  1.76% 
20051111 1,090.19 -9.86  -50.20  -0.90% 
20051118 1,117.00 26.81  -50.20  2.43% 
20051125 1,114.92 -2.08  -50.49  -0.19% 
20051202 1,094.29 -20.63  -51.52  -1.87% 
20051209 1,113.48 19.19  -51.95  1.74% 
20051216 1,127.51 14.03  -52.06  1.25% 
20051223 1,144.87 17.36  -52.48  1.53% 
20051230 1,161.06 16.19  -52.66  1.40% 
20060106 1,209.42 48.36  -53.12  4.08% 
20060113 1,221.46 12.04  -53.23  0.99% 
20060120 1,255.31 33.85  -56.06  2.73% 
20060125 1,258.05 2.74  -56.07  0.22% 
20060210 1,282.66 24.61  -57.35  1.94% 
20060217 1,267.41 -15.25  -57.46  -1.20% 
20060224 1,296.87 29.46  -57.57  2.30% 
20060303 1,293.30 -3.57  -57.57  -0.28% 
20060310 1,245.65 -47.65  -58.29  -3.75% 
20060317 1,269.46 23.81  -58.36  1.89% 
20060324 1,294.70 25.24  -58.50  1.97% 
20060331 1,298.30 3.60  -60.45  0.28% 
20060407 1,342.96 44.66  -60.72  3.38% 
20060414 1,359.54 16.58  -60.97  1.23% 
20060421 1,416.79 57.25  -60.99  4.12% 
20060428 1,440.22 23.43  -61.12  1.64% 
20060512 1,602.83 162.61  -61.38  10.70% 
20060519 1,659.55 56.72  -61.65  3.48% 
20060526 1,613.89 -45.66  -62.54  -2.79% 
20060602 1,669.40 55.51  -62.99  3.38% 
20060609 1,551.38 -118.02  -63.06  -7.33% 
20060616 1,574.47 23.09  -63.10  1.48% 
20060623 1,605.71 31.24  -63.70  1.96% 
20060630 1,672.21 66.50  -64.98  4.06% 
20060707 1,730.19 57.98  -65.01  3.41% 
20060714 1,665.21 -64.98  -65.46  -3.83% 
20060721 1,665.33 0.12  -65.79  0.01% 
20060728 1,662.03 -3.30  -67.31  -0.20% 
20060804 1,570.15 -91.88  -68.05  -5.69% 
20060811 1,605.93 35.78  -68.19  2.25% 
20060818 1,598.02 -7.91  -69.90  -0.49% 
20060825 1,623.03 25.01  -70.70  1.55% 
20060901 1,636.69 13.66  -72.13  0.84% 
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20060908 1,667.98 31.29  -73.54  1.89% 
20060915 1,721.05 53.07  -74.28  3.13% 
20060922 1,725.36 4.31  -74.69  0.25% 
20060929 1,752.42 27.06  -74.89  1.56% 
20061013 1,784.66 32.24  -75.80  1.82% 
20061020 1,790.36 5.70  -76.50  0.32% 
20061027 1,807.17 16.81  -76.87  0.93% 
20061103 1,866.36 59.19  -81.88  3.22% 
20061110 1,883.35 16.99  -84.74  0.91% 
20061117 1,971.79 88.44  -86.45  4.59% 
20061124 2,050.81 79.02  -86.84  3.93% 
20061201 2,102.05 51.24  -87.60  2.47% 
20061208 2,093.64 -8.41  -89.95  -0.40% 
20061215 2,273.91 180.27  -90.93  8.26% 
20061222 2,343.67 69.76  -91.88  3.02% 
20061229 2,675.47 331.80  -92.41  13.24% 
20070105 2,641.33 -34.14  -94.62  -1.28% 
20070112 2,668.11 26.78  -95.75  1.01% 
20070119 2,832.21 164.10  -102.85  5.97% 
20070126 2,882.56 50.35  -103.04  1.76% 
20070202 2,673.21 -209.35  -105.02  -7.54% 
20070209 2,730.39 57.18  -105.28  2.12% 
20070216 2,998.47 268.08  -107.04  9.37% 
20070302 2,831.53 -166.94  -107.75  -5.73% 
20070309 2,937.91 106.38  -108.64  3.69% 
20070316 2,930.48 -7.43  -111.34  -0.25% 
20070323 3,074.29 143.81  -113.89  4.79% 
20070330 3,183.98 109.69  -115.71  3.51% 
20070406 3,323.59 139.61  -116.35  4.29% 
20070413 3,518.27 194.68  -118.02  5.69% 
20070420 3,584.20 65.93  -118.41  1.86% 
20070427 3,759.87 175.67  -118.88  4.78% 
20070501 3,841.27 81.40  -120.15  2.14% 
20070511 4,021.68 180.41  -128.19  4.59% 
20070518 4,030.26 8.58  -128.95  0.21% 
20070525 4,179.78 149.52  -135.23  3.64% 
20070601 4,000.74 -179.04  -146.85  -4.38% 
20070608 3,913.14 -87.60  -151.31  -2.21% 
20070615 4,132.87 219.73  -158.97  5.46% 
20070622 4,091.45 -41.42  -159.86  -1.01% 
20070629 3,820.70 -270.75  -166.94  -6.85% 
20070706 3,781.35 -39.35  -171.20  -1.04% 
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20070713 3,914.39 133.04  -179.04  3.46% 
20070720 4,058.85 144.46  -209.35  3.62% 
20070727 4,345.36 286.51  -224.80  6.82% 
20070803 4,560.77 215.41  -230.34  4.84% 
20070810 4,749.37 188.60  -270.75  4.05% 
 
 
Appendix II Estimating Weekly VaR at 95% and 99% Confidence Interval 
Date HS GARCH(1,1) FHS 
  95% 99% 95% 99% 95% 99% 
19901228 2.83% 1.99% 2.98% 4.27% 2.79% 4.26% 
19910103 2.90% 2.04% 2.77% 3.96% 2.59% 3.95% 
19910111 2.95% 2.08% 2.68% 3.83% 2.51% 3.82% 
19910118 2.86% 1.96% 2.68% 3.83% 2.51% 3.82% 
19910125 2.83% 1.94% 2.50% 3.57% 2.34% 3.56% 
19910201 2.89% 1.99% 2.67% 3.81% 2.50% 3.81% 
19910208 2.88% 1.98% 2.65% 3.79% 2.48% 3.78% 
19910214 2.82% 1.93% 2.49% 3.56% 2.33% 3.56% 
19910221 3.13% 2.15% 3.17% 4.53% 2.97% 4.53% 
19910301 2.99% 2.05% 7.02% 10.03% 6.57% 10.01% 
19910308 2.95% 2.02% 6.08% 8.69% 5.69% 8.68% 
19910315 2.87% 1.97% 5.29% 7.56% 4.95% 7.54% 
19910322 2.92% 1.98% 4.63% 6.62% 4.33% 6.60% 
19910329 2.86% 1.94% 4.08% 5.83% 3.82% 5.82% 
19910405 2.81% 1.90% 3.76% 5.37% 3.52% 5.36% 
19910412 2.83% 1.92% 3.38% 4.83% 3.16% 4.82% 
19910419 2.77% 1.87% 3.05% 4.36% 2.86% 4.36% 
19910426 2.72% 1.84% 2.93% 4.19% 2.74% 4.18% 
19910503 2.69% 1.82% 2.71% 3.87% 2.54% 3.87% 
19910510 2.75% 1.86% 2.54% 3.64% 2.38% 3.63% 
19910517 3.07% 2.08% 2.40% 3.44% 2.25% 3.43% 
19910524 3.04% 2.06% 2.63% 3.77% 2.47% 3.76% 
19910531 3.01% 2.04% 3.45% 3.55% 2.32% 3.54% 
19910607 2.90% 1.96% 3.45% 3.35% 2.20% 3.35% 
19910614 2.85% 1.93% 3.46% 3.30% 2.16% 3.29% 
19910621 2.78% 1.88% 3.46% 2.96% 2.07% 3.16% 
19910628 2.73% 1.85% 3.46% 2.90% 2.03% 3.09% 
19910705 3.05% 2.07% 3.46% 2.82% 1.97% 3.00% 
19910712 2.93% 1.99% 3.47% 2.78% 1.94% 2.97% 
19910719 2.94% 1.99% 3.47% 3.40% 2.38% 3.63% 
19910726 3.17% 2.15% 3.47% 3.25% 2.27% 3.46% 
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19910802 3.19% 2.16% 3.48% 3.09% 2.16% 3.29% 
19910809 3.05% 2.07% 3.48% 3.02% 2.11% 3.21% 
19910816 2.97% 1.95% 3.48% 2.96% 2.07% 3.15% 
19910823 2.87% 1.88% 3.49% 2.89% 2.02% 3.07% 
19910830 2.86% 1.83% 3.49% 2.81% 1.96% 2.99% 
19910906 2.82% 1.81% 3.49% 2.98% 2.08% 3.18% 
19910913 2.75% 1.76% 3.50% 2.88% 2.01% 3.07% 
19910920 2.70% 1.73% 3.50% 2.83% 1.98% 3.01% 
19910927 2.66% 1.71% 3.50% 2.83% 1.97% 3.01% 
19911004 2.63% 1.69% 3.50% 2.90% 2.02% 3.09% 
19911011 2.61% 1.67% 3.51% 2.83% 1.98% 3.01% 
19911018 2.64% 1.89% 3.15% 2.93% 2.83% 1.99% 
19911025 2.59% 1.83% 2.30% 2.98% 2.90% 2.04% 
19911101 2.55% 1.78% 2.23% 3.01% 2.95% 2.08% 
19911108 2.47% 1.76% 2.16% 2.93% 2.86% 1.96% 
19911115 2.42% 1.71% 2.10% 2.94% 2.83% 1.94% 
19911122 2.39% 1.66% 2.03% 2.98% 2.89% 1.99% 
19911129 2.36% 1.69% 2.04% 3.01% 2.88% 1.98% 
19911206 2.29% 1.65% 2.01% 2.93% 2.82% 1.93% 
19911213 2.40% 1.73% 2.01% 3.35% 3.13% 2.15% 
19911220 2.33% 1.67% 1.95% 3.17% 2.99% 2.05% 
19911227 2.30% 1.63% 1.90% 3.14% 2.95% 2.02% 
19920103 2.23% 1.60% 1.88% 3.02% 2.87% 1.97% 
19920110 2.21% 1.56% 1.83% 3.04% 2.92% 1.98% 
19920117 2.16% 1.51% 1.81% 3.00% 2.86% 1.94% 
19920124 2.10% 1.49% 1.76% 2.92% 2.81% 1.90% 
19920131 2.06% 1.47% 1.89% 2.92% 2.83% 1.92% 
19920207 2.00% 1.43% 1.84% 2.86% 2.77% 1.87% 
19920214 1.94% 1.42% 1.95% 2.82% 2.72% 1.84% 
19920221 1.89% 2.92% 1.89% 2.81% 2.69% 1.82% 
19920228 1.86% 3.17% 1.83% 2.86% 2.75% 1.86% 
19920306 1.96% 3.07% 1.78% 3.15% 3.07% 2.08% 
19920313 1.93% 3.20% 1.76% 3.10% 3.04% 2.06% 
19920320 1.91% 3.20% 1.71% 3.06% 3.01% 2.04% 
19920327 1.85% 3.06% 1.66% 2.97% 2.90% 1.96% 
19920403 1.80% 2.96% 1.69% 2.91% 2.85% 1.93% 
19920410 1.75% 2.89% 1.65% 2.87% 2.78% 1.88% 
19920417 1.70% 2.84% 1.73% 2.82% 2.73% 1.85% 
19920424 1.82% 2.80% 1.67% 3.13% 3.05% 2.07% 
19920430 1.76% 2.80% 1.63% 3.01% 2.93% 1.99% 
19920508 1.75% 2.78% 1.60% 3.00% 2.94% 1.99% 
19920515 1.91% 3.84% 1.56% 3.35% 3.17% 2.15% 
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19920522 1.92% 3.55% 1.51% 3.31% 3.19% 2.16% 
19920529 1.86% 3.43% 1.49% 3.14% 3.05% 2.07% 
19920605 1.82% 3.25% 1.47% 3.04% 2.97% 1.95% 
19920612 1.76% 3.38% 1.43% 2.95% 2.87% 1.88% 
19920619 1.75% 3.22% 1.42% 2.96% 2.86% 1.83% 
19920626 1.71% 3.19% 1.38% 2.92% 2.82% 1.81% 
19920703 1.66% 3.08% 1.40% 2.86% 2.75% 1.76% 
19920710 1.61% 3.94% 1.37% 2.81% 2.70% 1.73% 
19920717 1.56% 3.72% 1.77% 2.79% 2.66% 1.71% 
19920724 1.51% 3.46% 1.73% 2.76% 2.63% 1.69% 
19920731 1.46% 3.39% 1.75% 2.75% 2.61% 1.67% 
19920807 1.98% 3.20% 1.09% 2.99% 2.06% 2.00% 
19920814 3.25% 3.12% 1.06% 3.28% 2.94% 1.95% 
19920821 3.15% 3.28% 1.03% 3.20% 2.87% 1.91% 
19920828 3.06% 3.13% 1.01% 3.36% 2.83% 1.88% 
19920904 2.97% 3.25% 1.41% 3.30% 2.79% 1.86% 
19920911 2.87% 3.67% 1.37% 3.16% 2.77% 2.10% 
19920918 2.89% 3.42% 1.37% 3.06% 3.09% 2.08% 
19920925 2.84% 3.90% 1.33% 2.98% 3.11% 2.14% 
19920930 2.84% 3.96% 1.39% 2.92% 3.25% 2.09% 
19921009 2.76% 3.65% 1.36% 2.88% 3.13% 2.03% 
19921016 2.69% 3.40% 1.36% 2.85% 3.05% 2.11% 
19921023 2.66% 3.81% 1.32% 2.84% 3.12% 2.03% 
19921030 2.58% 3.52% 1.62% 3.78% 3.00% 2.05% 
19921106 2.56% 3.42% 1.60% 3.57% 3.09% 1.99% 
19921113 2.48% 3.23% 1.56% 3.51% 2.98% 2.45% 
19921120 2.68% 3.22% 1.55% 3.37% 3.63% 2.30% 
19921127 2.60% 1.84% 1.51% 3.54% 3.38% 2.51% 
19921204 2.75% 1.95% 1.48% 3.35% 3.81% 2.34% 
19921211 2.67% 1.89% 1.52% 3.35% 3.52% 2.21% 
19921218 2.59% 1.83% 1.48% 3.21% 3.29% 2.11% 
19921225 2.51% 1.78% 1.51% 3.93% 3.13% 2.10% 
19921231 2.49% 1.76% 1.64% 3.79% 3.16% 2.03% 
19930108 2.41% 1.71% 1.60% 3.58% 3.03% 2.01% 
19930115 2.35% 1.66% 1.91% 3.55% 2.98% 2.18% 
19930122 2.39% 1.69% 2.08% 3.35% 3.19% 2.11% 
19930129 2.33% 1.65% 2.01% 3.29% 3.08% 2.37% 
19930205 2.44% 1.73% 2.10% 3.47% 3.44% 2.23% 
19930212 2.37% 1.67% 2.09% 3.29% 3.24% 2.13% 
19930219 2.30% 1.63% 2.00% 3.33% 3.11% 2.12% 
19930226 2.27% 1.60% 2.40% 3.66% 3.09% 2.04% 
19930305 2.20% 1.56% 2.24% 3.47% 2.98% 1.98% 
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19930312 2.14% 1.51% 2.55% 4.03% 2.91% 2.00% 
19930319 2.10% 1.49% 2.60% 4.16% 2.93% 1.99% 
19930326 2.08% 1.47% 2.39% 3.84% 2.96% 1.97% 
19930402 2.03% 1.43% 2.23% 3.58% 2.92% 1.97% 
19930409 2.00% 1.42% 2.50% 4.02% 2.95% 1.92% 
19930416 1.95% 1.38% 2.30% 3.72% 2.89% 2.06% 
19930423 1.98% 1.40% 2.24% 3.56% 3.05% 2.03% 
19930430 1.93% 1.37% 2.12% 3.38% 2.98% 2.75% 
19930507 2.50% 1.77% 2.11% 3.40% 4.24% 2.57% 
19930514 2.44% 1.73% 1.94% 2.44% 3.88% 2.50% 
19930521 2.47% 1.75% 1.89% 2.37% 3.80% 2.83% 
19930528 1.83% 1.58% 1.86% 2.30% 2.28% 1.96% 
19930604 1.82% 1.67% 1.83% 2.27% 2.51% 2.15% 
19930611 2.51% 1.62% 2.65% 2.20% 2.44% 2.10% 
19930618 2.32% 1.71% 2.45% 2.14% 2.56% 2.20% 
19930625 2.25% 1.68% 2.86% 2.10% 2.52% 2.16% 
19930702 2.13% 1.61% 2.58% 2.08% 2.41% 2.07% 
19930709 2.22% 1.55% 2.41% 2.03% 2.33% 2.00% 
19930716 2.11% 1.48% 2.27% 2.00% 2.27% 1.95% 
19930723 2.09% 1.46% 2.13% 4.22% 2.23% 1.92% 
19930730 2.02% 1.43% 2.15% 4.94% 2.20% 1.89% 
19930806 2.58% 1.42% 2.07% 4.45% 2.18% 1.87% 
19930813 2.43% 1.42% 2.34% 4.06% 2.17% 1.86% 
19930820 2.27% 1.88% 2.19% 4.20% 2.89% 2.48% 
19930827 2.22% 1.78% 2.07% 3.88% 2.72% 2.34% 
19930903 2.10% 1.75% 1.99% 4.38% 2.68% 2.30% 
19930910 2.04% 1.68% 1.93% 4.00% 2.57% 2.21% 
19930917 2.15% 1.76% 1.98% 3.74% 2.70% 2.32% 
19930924 2.05% 1.67% 1.93% 3.52% 2.56% 2.20% 
19930930 2.13% 1.67% 1.95% 3.34% 2.56% 2.20% 
19931008 1.11% 1.60% 2.91% 3.41% 2.45% 2.10% 
19931015 1.19% 1.96% 2.64% 3.26% 3.00% 2.58% 
19931022 1.17% 1.89% 2.49% 3.58% 2.89% 2.49% 
19931029 1.22% 1.78% 2.30% 3.38% 2.73% 2.35% 
19931105 1.24% 1.69% 2.15% 3.22% 2.71% 2.33% 
19931112 1.20% 1.60% 2.22% 3.11% 2.56% 2.20% 
19931119 1.16% 1.56% 2.21% 3.04% 2.51% 2.16% 
19931126 1.13% 1.65% 2.19% 3.14% 2.65% 2.27% 
19931203 1.82% 1.51% 2.08% 3.04% 2.51% 2.16% 
19931210 1.97% 1.53% 2.20% 3.10% 2.54% 2.19% 
19931217 1.86% 1.69% 3.10% 4.40% 2.80% 2.40% 
19931224 1.78% 1.60% 2.78% 4.04% 2.65% 2.28% 
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19931231 2.01% 1.85% 2.58% 3.81% 3.03% 2.64% 
19940107 1.89% 1.85% 2.57% 3.56% 3.13% 2.73% 
19940114 1.96% 1.71% 2.66% 3.36% 2.89% 2.52% 
19940121 1.95% 1.59% 2.91% 3.51% 2.69% 2.35% 
19940128 2.19% 1.79% 2.63% 3.44% 3.03% 2.64% 
19940204 2.14% 1.66% 2.56% 3.47% 2.80% 2.44% 
19940218 2.05% 1.59% 2.36% 3.30% 2.68% 2.34% 
19940225 1.92% 1.51% 2.28% 3.40% 2.55% 2.22% 
19940304 1.84% 1.45% 2.14% 4.66% 2.56% 2.23% 
19940311 1.78% 1.69% 2.16% 4.23% 2.38% 2.45% 
19940318 3.50% 1.90% 2.34% 3.94% 2.53% 2.38% 
19940325 3.10% 2.00% 2.21% 3.89% 2.38% 2.52% 
19940401 2.82% 2.03% 2.11% 4.16% 2.27% 2.79% 
19940408 2.54% 1.99% 2.39% 4.45% 2.19% 2.95% 
19940415 2.76% 1.94% 2.25% 4.10% 2.12% 2.99% 
19940422 2.50% 1.93% 2.33% 4.07% 2.07% 3.15% 
19940429 2.30% 2.01% 2.32% 3.80% 3.44% 3.06% 
19940506 2.12% 1.97% 2.60% 3.63% 3.38% 3.01% 
19940513 2.08% 2.10% 2.54% 3.41% 3.10% 3.03% 
19940520 1.95% 2.05% 2.43% 2.77% 2.87% 2.97% 
19940527 1.91% 2.30% 2.28% 3.24% 3.92% 2.91% 
19940603 1.90% 2.38% 2.19% 2.92% 4.32% 2.86% 
19940610 3.20% 2.32% 2.12% 2.66% 4.53% 2.78% 
19940617 2.90% 2.25% 4.06% 2.75% 4.00% 3.00% 
19940624 2.67% 2.19% 3.60% 2.55% 3.59% 2.91% 
19940701 2.46% 2.14% 3.26% 2.87% 3.65% 2.86% 
19940708 2.41% 2.07% 2.94% 2.62% 3.28% 2.77% 
19940715 2.26% 2.01% 3.20% 2.45% 3.88% 2.69% 
19940722 4.94% 1.95% 2.90% 2.31% 3.55% 2.94% 
19940729 4.45% 1.89% 2.67% 2.19% 3.19% 2.85% 
19940805 4.06% 1.83% 2.46% 2.24% 3.02% 3.01% 
19940812 4.20% 1.77% 2.41% 2.14% 3.10% 2.93% 
19940819 3.88% 1.72% 2.26% 2.35% 2.84% 2.19% 
19940826 4.38% 2.13% 2.22% 2.22% 2.74% 2.07% 
19940902 4.00% 3.20% 2.21% 2.11% 3.09% 2.41% 
19940909 3.74% 2.90% 1.99% 2.04% 2.96% 2.23% 
19940916 3.52% 2.67% 1.93% 2.00% 2.74% 2.35% 
19940923 3.34% 2.46% 1.88% 2.06% 3.74% 2.28% 
19940930 3.41% 2.41% 3.27% 1.99% 4.12% 2.62% 
19941007 3.26% 2.26% 3.29% 2.04% 4.31% 2.57% 
19941014 3.58% 2.02% 2.99% 2.89% 3.81% 2.40% 
19941021 3.38% 1.95% 2.70% 2.65% 3.43% 2.23% 
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19941028 3.22% 1.90% 3.80% 2.50% 3.48% 2.15% 
19941104 3.11% 2.21% 4.22% 2.33% 3.12% 2.06% 
19941111 3.04% 2.29% 4.24% 2.20% 3.70% 3.97% 
19941118 3.14% 2.26% 3.70% 2.30% 3.38% 3.48% 
19941125 3.04% 2.16% 3.26% 2.26% 3.03% 3.15% 
19941202 3.10% 2.07% 3.40% 2.28% 2.88% 2.80% 
19941209 3.06% 2.06% 3.00% 2.16% 2.95% 3.02% 
19941216 2.96% 2.17% 3.51% 2.23% 2.70% 2.19% 
19941223 2.93% 2.08% 3.15% 3.05% 2.61% 2.08% 
19941230 2.85% 2.26% 2.80% 2.77% 2.94% 1.99% 
19950106 2.95% 2.15% 2.72% 2.58% 2.78% 1.93% 
19950113 2.86% 2.49% 2.88% 2.55% 2.60% 1.88% 
19950120 2.77% 2.51% 2.62% 2.73% 2.64% 3.27% 
19950127 2.69% 2.32% 2.95% 2.92% 2.80% 3.29% 
19950210 2.61% 2.17% 2.86% 2.69% 2.75% 2.99% 
19950217 2.58% 2.07% 2.77% 2.67% 2.91% 2.70% 
19950224 2.50% 2.01% 2.69% 2.49% 2.64% 3.80% 
19950303 2.46% 1.94% 2.61% 2.38% 2.48% 4.22% 
19950310 3.00% 1.90% 2.58% 2.24% 2.50% 4.24% 
19950317 2.92% 1.86% 2.50% 3.18% 2.36% 3.70% 
19950324 2.87% 1.84% 2.46% 3.72% 2.27% 3.26% 
19950331 2.79% 2.01% 3.00% 3.35% 2.21% 3.40% 
19950407 2.70% 2.05% 2.92% 3.06% 2.10% 3.00% 
19950414 2.71% 1.99% 2.87% 3.16% 2.56% 3.51% 
19950421 2.69% 1.94% 2.79% 2.92% 2.36% 3.15% 
19950428 2.67% 2.19% 2.70% 3.29% 2.27% 2.80% 
19950505 2.59% 2.26% 2.71% 3.01% 2.13% 2.72% 
19950512 2.62% 2.23% 2.69% 2.82% 2.04% 2.88% 
19950519 3.17% 2.14% 2.67% 2.65% 2.56% 2.62% 
19950526 3.08% 2.06% 2.59% 2.52% 2.35% 2.49% 
19950602 3.02% 2.09% 2.62% 2.57% 2.63% 2.91% 
19950609 3.04% 2.17% 3.17% 2.45% 2.42% 2.95% 
19950616 3.12% 2.11% 3.08% 2.70% 2.40% 2.71% 
19950623 3.30% 2.34% 3.02% 2.54% 2.53% 2.52% 
19950630 3.21% 2.21% 3.04% 2.22% 2.45% 2.35% 
19950707 3.19% 2.49% 3.12% 2.14% 2.38% 2.22% 
19950714 3.10% 2.49% 3.30% 2.10% 2.52% 2.51% 
19950721 3.05% 2.33% 2.94% 2.16% 2.79% 2.36% 
19950728 2.95% 2.20% 2.98% 2.09% 2.95% 3.21% 
19950804 3.00% 2.12% 4.45% 2.02% 2.99% 2.91% 
19950811 3.51% 2.05% 4.04% 2.86% 3.15% 2.63% 
19950818 3.15% 1.99% 3.80% 2.62% 3.06% 2.59% 
University of Nottingham 
MA Finance and Investment 
 92
19950825 2.80% 1.94% 3.51% 2.47% 3.01% 2.55% 
19950901 2.72% 1.91% 3.29% 2.31% 3.03% 2.35% 
19950908 2.88% 1.88% 3.38% 2.18% 2.97% 2.24% 
19950915 2.62% 1.86% 3.37% 2.28% 2.91% 2.11% 
19950922 2.95% 1.84% 3.35% 2.24% 2.86% 2.65% 
19950929 2.86% 1.82% 3.17% 2.26% 2.78% 2.42% 
19951006 2.77% 1.81% 3.35% 2.14% 3.00% 2.88% 
19951013 2.69% 2.18% 4.74% 2.21% 2.91% 2.81% 
19951020 2.61% 2.64% 4.25% 3.02% 2.86% 2.55% 
19951027 2.58% 2.80% 3.94% 2.75% 2.77% 2.36% 
19951103 2.50% 2.75% 3.92% 2.56% 2.69% 2.23% 
19951110 2.46% 2.91% 4.07% 2.53% 2.94% 2.31% 
19951117 3.00% 2.64% 2.92% 2.70% 2.85% 2.38% 
19951124 2.92% 2.48% 3.09% 2.89% 3.01% 2.47% 
19951201 2.87% 2.50% 3.09% 2.66% 3.04% 2.80% 
19951208 2.79% 2.36% 2.98% 2.64% 3.22% 2.61% 
19951215 2.91% 2.27% 2.90% 2.47% 3.17% 2.53% 
19951222 2.86% 2.21% 3.37% 2.35% 3.08% 2.44% 
19951229 2.78% 2.10% 3.50% 2.22% 3.82% 2.51% 
19960105 3.00% 2.56% 3.45% 2.89% 4.28% 2.49% 
19960112 2.91% 2.36% 3.29% 3.30% 4.51% 2.56% 
19960119 2.86% 2.27% 3.16% 3.21% 4.39% 2.42% 
19960126 2.77% 2.13% 3.14% 3.11% 4.26% 2.42% 
19960202 2.69% 2.04% 3.31% 3.16% 4.39% 3.48% 
19960209 2.94% 2.56% 3.18% 3.08% 4.26% 3.07% 
19960216 3.58% 2.35% 3.45% 3.31% 4.52% 2.79% 
19960308 3.38% 2.63% 3.28% 3.21% 4.41% 2.57% 
19960315 3.22% 2.42% 3.80% 3.14% 4.28% 2.58% 
19960322 3.11% 2.40% 3.83% 3.06% 4.22% 2.38% 
19960329 3.04% 2.31% 3.54% 2.96% 4.27% 2.22% 
19960405 3.14% 3.52% 3.31% 2.93% 4.15% 2.64% 
19960412 3.04% 3.34% 3.16% 2.85% 4.06% 2.48% 
19960419 3.10% 3.41% 3.07% 2.95% 4.20% 2.50% 
19960426 4.40% 3.26% 2.97% 2.86% 4.11% 2.36% 
19960503 4.04% 3.58% 2.89% 2.77% 3.80% 2.27% 
19960510 3.81% 3.38% 2.84% 2.69% 3.54% 2.21% 
19960517 3.56% 3.22% 2.80% 2.61% 3.97% 2.10% 
19960524 3.36% 3.11% 2.78% 2.58% 3.88% 2.91% 
19960531 3.51% 3.04% 2.76% 2.50% 3.71% 2.86% 
19960607 3.44% 3.14% 2.75% 2.46% 3.47% 2.77% 
19960614 3.47% 3.04% 3.68% 3.00% 3.34% 2.69% 
19960621 3.30% 3.10% 3.45% 2.92% 3.23% 2.94% 
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19960628 3.40% 4.40% 1.99% 2.87% 6.20% 4.19% 
19960705 4.66% 4.04% 1.94% 2.79% 5.49% 3.93% 
19960712 4.23% 3.81% 2.19% 2.70% 4.98% 3.66% 
19960719 2.87% 3.56% 2.26% 2.71% 4.49% 4.12% 
19960726 2.84% 3.36% 2.23% 2.69% 4.88% 3.89% 
19960802 2.82% 3.51% 2.14% 2.67% 4.42% 4.95% 
19960809 2.80% 3.44% 2.06% 2.59% 4.07% 4.59% 
19960816 3.63% 3.47% 2.09% 2.62% 3.76% 4.18% 
19960823 3.47% 3.30% 2.17% 3.17% 3.67% 4.18% 
19960830 3.33% 3.40% 2.11% 3.08% 3.45% 4.17% 
19960906 3.67% 4.66% 2.34% 3.02% 3.38% 3.84% 
19960913 3.57% 4.23% 2.21% 3.04% 3.37% 3.61% 
19960920 3.39% 2.53% 2.49% 3.12% 3.87% 3.41% 
19960927 3.25% 2.38% 2.49% 3.30% 3.92% 4.08% 
19961004 3.25% 2.27% 2.33% 3.21% 3.82% 3.77% 
19961011 3.99% 2.19% 2.20% 3.19% 4.17% 4.36% 
19961018 3.72% 2.12% 2.12% 3.10% 4.07% 4.25% 
19961025 2.04% 2.07% 2.05% 3.05% 3.95% 3.93% 
19961101 1.96% 3.44% 1.99% 2.95% 3.91% 3.69% 
19961108 1.91% 3.38% 1.94% 3.18% 3.87% 3.48% 
19961115 1.87% 3.10% 1.91% 3.72% 3.76% 3.55% 
19961122 1.84% 2.87% 1.88% 3.35% 3.66% 3.61% 
19961129 1.82% 3.92% 1.86% 3.06% 3.55% 3.85% 
19961206 1.81% 4.32% 1.85% 3.16% 3.72% 4.26% 
19961213 2.18% 4.53% 1.84% 2.92% 3.61% 3.98% 
19961220 2.64% 4.00% 2.41% 3.29% 3.80% 3.84% 
19961227 2.80% 3.59% 2.27% 3.01% 3.79% 3.71% 
19970103 2.75% 3.65% 2.56% 2.82% 3.68% 2.36% 
19970110 2.91% 3.28% 2.64% 2.65% 3.57% 3.08% 
19970117 2.64% 3.88% 2.60% 2.52% 3.48% 2.99% 
19970124 2.48% 3.55% 2.50% 2.57% 3.46% 2.92% 
19970131 2.50% 3.19% 2.41% 2.45% 3.45% 3.09% 
19970221 2.36% 3.02% 2.44% 2.70% 3.46% 3.09% 
19970228 2.27% 3.10% 2.53% 2.54% 3.61% 2.98% 
19970307 2.21% 2.84% 2.47% 2.22% 3.54% 2.90% 
19970314 2.10% 2.74% 2.73% 2.14% 3.50% 3.37% 
19970321 2.56% 3.09% 2.59% 2.10% 3.45% 3.50% 
19970328 2.36% 2.92% 2.90% 2.16% 3.75% 3.45% 
19970404 2.27% 2.73% 2.91% 2.09% 3.49% 3.29% 
19970411 2.13% 2.56% 2.72% 2.02% 3.27% 3.16% 
19970418 2.04% 4.83% 2.57% 2.86% 3.18% 3.14% 
19970425 2.56% 4.25% 2.47% 2.62% 3.55% 3.31% 
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19970430 2.35% 4.29% 2.40% 2.47% 3.34% 3.18% 
19970509 2.63% 3.80% 2.32% 2.31% 3.16% 3.45% 
19970516 2.42% 3.42% 2.27% 2.18% 3.67% 3.28% 
19970523 2.40% 3.24% 2.23% 2.28% 3.41% 3.80% 
19970530 2.31% 2.94% 2.20% 2.24% 3.58% 3.83% 
19970606 2.16% 2.71% 2.17% 2.26% 3.48% 3.54% 
19970613 2.31% 2.52% 2.16% 2.14% 4.00% 3.31% 
19970620 2.18% 2.35% 2.15% 2.21% 3.92% 3.16% 
19970627 2.26% 2.22% 2.78% 3.02% 3.66% 3.07% 
19970704 2.38% 2.51% 2.26% 2.75% 3.41% 2.97% 
19970711 1.76% 2.36% 2.38% 2.56% 3.29% 2.89% 
19970718 1.72% 3.21% 1.76% 2.53% 3.15% 2.84% 
19970725 1.69% 2.91% 1.72% 2.70% 6.07% 2.80% 
19970801 1.76% 2.63% 1.69% 2.89% 5.31% 2.78% 
19970808 1.79% 2.59% 1.76% 2.66% 4.81% 2.76% 
19970815 1.74% 2.55% 1.79% 2.64% 4.28% 2.75% 
19970822 1.69% 2.35% 1.74% 2.47% 4.60% 3.68% 
19970829 1.92% 2.24% 1.69% 2.35% 4.17% 3.45% 
19970905 1.97% 2.11% 1.92% 2.22% 3.84% 3.31% 
19970912 1.95% 2.65% 1.97% 3.25% 3.54% 3.57% 
19970919 1.87% 2.42% 1.95% 3.12% 3.53% 3.51% 
19970926 1.80% 2.88% 1.87% 3.03% 3.31% 3.30% 
19970930 1.83% 2.81% 1.80% 2.96% 3.22% 3.18% 
19971010 1.89% 2.55% 1.83% 2.91% 3.19% 3.22% 
19971017 1.84% 2.36% 1.89% 2.87% 2.01% 3.88% 
19971024 2.04% 2.23% 1.84% 2.84% 1.90% 3.57% 
19971031 1.93% 2.31% 2.04% 3.30% 1.82% 2.77% 
19971107 2.17% 2.38% 1.93% 4.12% 1.97% 3.24% 
19971114 2.18% 2.47% 2.17% 4.29% 1.86% 2.92% 
19971121 2.03% 2.80% 2.18% 4.19% 1.78% 2.66% 
19971128 1.92% 2.61% 2.03% 4.38% 2.01% 2.75% 
19971205 1.85% 2.53% 1.92% 4.02% 1.89% 2.55% 
19971212 1.79% 2.44% 1.85% 3.86% 1.96% 2.87% 
19971219 1.74% 2.51% 1.79% 3.84% 1.95% 2.62% 
19971226 1.70% 2.49% 1.74% 3.70% 2.19% 2.45% 
19971231 1.67% 2.56% 1.70% 3.60% 2.14% 2.31% 
19980109 1.64% 2.42% 1.67% 3.55% 2.05% 2.19% 
19980116 1.63% 2.42% 1.64% 3.38% 1.92% 2.24% 
19980123 1.61% 3.48% 1.63% 3.94% 1.84% 2.14% 
19980213 1.60% 3.07% 1.61% 3.66% 1.78% 2.35% 
19980220 2.08% 2.79% 1.60% 3.50% 3.50% 2.22% 
19980227 1.99% 2.57% 2.08% 3.32% 3.10% 2.11% 
University of Nottingham 
MA Finance and Investment 
 95
19980306 1.90% 2.58% 1.99% 3.18% 2.82% 2.04% 
19980313 2.10% 2.38% 1.90% 4.03% 2.54% 2.00% 
19980320 2.04% 2.22% 2.10% 3.73% 2.76% 2.06% 
19980327 1.94% 2.34% 2.04% 4.22% 2.50% 1.99% 
19980403 1.86% 2.26% 1.94% 3.89% 2.30% 2.04% 
19980410 1.86% 2.38% 1.86% 3.78% 2.74% 2.89% 
19980417 2.29% 1.76% 1.86% 3.61% 3.09% 2.65% 
19980424 2.14% 1.72% 2.29% 3.41% 2.92% 2.50% 
19980430 3.45% 1.69% 2.14% 3.69% 2.73% 2.33% 
19980508 1.99% 1.76% 2.77% 3.47% 2.56% 2.20% 
19980515 1.94% 1.79% 2.57% 3.34% 4.83% 2.30% 
19980522 2.19% 1.74% 2.42% 3.63% 4.25% 2.26% 
19980529 2.26% 1.69% 2.27% 3.42% 4.29% 2.28% 
19980605 2.23% 1.92% 2.11% 4.07% 3.80% 2.16% 
19980612 3.11% 1.97% 2.31% 3.82% 3.42% 2.23% 
19980619 3.16% 1.95% 2.18% 3.56% 3.24% 2.86% 
19980626 3.08% 1.87% 2.78% 4.13% 3.04% 2.78% 
19980703 3.31% 1.80% 2.58% 3.82% 3.14% 2.69% 
19980710 3.21% 1.83% 2.35% 3.57% 3.04% 2.61% 
19980717 3.14% 1.89% 2.34% 2.13% 3.10% 2.53% 
19980724 3.06% 1.84% 2.34% 2.05% 4.40% 2.45% 
19980731 2.96% 2.04% 2.16% 1.99% 4.04% 2.38% 
19980807 2.93% 1.93% 2.03% 1.94% 3.81% 2.52% 
19980814 2.85% 2.17% 1.91% 1.91% 3.56% 2.79% 
19980821 2.95% 2.18% 2.29% 1.88% 3.36% 2.95% 
19980828 2.86% 2.03% 2.12% 1.86% 3.51% 2.99% 
19980904 2.77% 1.92% 2.45% 2.17% 3.44% 3.15% 
19980911 2.69% 1.85% 2.39% 2.70% 3.47% 3.06% 
19980918 2.61% 1.79% 2.21% 2.81% 3.30% 3.01% 
19980925 2.58% 1.74% 2.07% 2.75% 3.40% 3.03% 
19980930 2.50% 1.70% 1.96% 2.87% 4.66% 2.97% 
19981009 2.46% 1.67% 1.99% 2.63% 4.23% 2.91% 
19981016 3.00% 1.64% 2.03% 2.53% 2.87% 2.86% 
19981023 2.92% 1.63% 2.16% 2.52% 2.84% 2.78% 
19981030 2.87% 1.61% 2.39% 2.43% 2.82% 3.00% 
19981106 2.79% 1.60% 2.24% 2.36% 2.80% 2.91% 
19981113 2.70% 2.08% 2.16% 2.33% 3.63% 2.86% 
19981120 2.71% 1.99% 2.08% 2.22% 3.47% 2.77% 
19981127 2.69% 1.90% 4.19% 2.58% 3.33% 2.69% 
19981204 2.67% 2.74% 4.38% 2.40% 3.67% 2.94% 
19981211 2.59% 3.09% 4.02% 2.30% 3.57% 2.85% 
19981218 2.62% 2.92% 3.86% 2.18% 3.39% 3.01% 
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19981225 3.17% 2.73% 3.84% 2.08% 3.25% 2.93% 
19981231 3.08% 2.56% 3.70% 2.64% 3.25% 2.92% 
19990108 3.02% 4.83% 3.60% 2.45% 3.99% 2.87% 
19990115 3.76% 4.25% 3.55% 2.77% 3.72% 2.79% 
19990122 3.54% 4.29% 3.38% 2.55% 2.70% 2.84% 
19990129 3.31% 3.80% 3.94% 2.48% 2.46% 2.76% 
19990205 4.36% 3.42% 3.66% 2.37% 2.32% 2.69% 
19990209 3.93% 3.24% 3.49% 2.24% 2.17% 2.75% 
19990305 3.90% 2.92% 1.69% 2.42% 2.85% 2.66% 
19990312 3.59% 2.66% 1.84% 2.27% 2.57% 2.94% 
19990319 3.37% 2.75% 1.79% 2.19% 2.56% 2.89% 
19990326 3.48% 2.55% 1.74% 2.38% 2.35% 2.80% 
19990402 3.64% 2.87% 1.80% 2.24% 2.21% 2.37% 
19990409 3.53% 2.62% 1.80% 2.67% 2.28% 2.37% 
19990416 3.35% 2.45% 1.74% 2.51% 2.38% 2.37% 
19990423 4.31% 2.31% 1.69% 2.34% 2.31% 2.36% 
19990430 4.07% 2.19% 1.90% 2.71% 2.19% 2.59% 
19990507 3.71% 2.24% 2.00% 2.51% 2.82% 2.59% 
19990514 3.46% 2.14% 2.03% 2.34% 2.67% 3.00% 
19990521 3.28% 2.35% 1.99% 2.11% 2.43% 2.77% 
19990528 3.34% 2.22% 1.94% 2.03% 2.27% 2.66% 
19990604 3.42% 2.11% 1.93% 1.97% 2.15% 2.50% 
19990611 3.22% 2.04% 2.01% 1.92% 2.19% 3.39% 
19990618 3.26% 2.00% 1.97% 1.89% 2.24% 3.09% 
19990625 1.91% 2.06% 2.10% 1.86% 2.11% 3.10% 
19990702 2.29% 1.99% 2.05% 1.84% 2.14% 2.88% 
19990709 2.12% 2.04% 2.30% 2.15% 2.05% 2.68% 
19990716 2.45% 2.89% 2.38% 2.84% 1.98% 2.69% 
19990723 2.39% 2.65% 2.32% 2.95% 2.13% 2.85% 
19990730 2.21% 2.50% 2.25% 2.89% 2.03% 2.80% 
19990806 2.07% 2.33% 2.19% 3.02% 2.13% 2.67% 
19990813 1.96% 2.20% 2.14% 2.77% 2.26% 3.25% 
19990820 1.99% 2.30% 2.07% 2.66% 1.97% 3.14% 
19990827 2.03% 2.26% 2.01% 2.55% 2.07% 2.89% 
19990903 2.16% 2.28% 1.95% 2.46% 2.40% 2.70% 
19990910 2.39% 2.16% 1.89% 2.40% 2.21% 2.54% 
19990917 2.24% 2.23% 1.83% 2.36% 2.90% 2.62% 
19990924 2.16% 3.05% 1.77% 2.25% 3.12% 2.70% 
19990930 2.08% 3.22% 1.72% 2.62% 3.03% 2.55% 
19991008 4.13% 3.11% 2.13% 2.43% 2.96% 2.59% 
19991015 3.76% 3.04% 2.08% 2.33% 2.87% 3.48% 
19991022 3.54% 3.14% 2.05% 2.20% 3.22% 3.46% 
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19991029 3.31% 3.04% 2.19% 2.11% 3.12% 3.45% 
19991105 4.36% 3.10% 2.20% 2.86% 3.13% 3.46% 
19991112 3.93% 4.40% 2.14% 2.65% 3.04% 3.61% 
19991119 3.90% 4.04% 2.09% 3.00% 2.95% 3.54% 
19991126 3.59% 3.81% 2.11% 2.76% 2.96% 3.50% 
19991203 3.37% 3.56% 2.40% 2.68% 3.00% 3.45% 
19991210 3.48% 3.36% 2.33% 2.56% 2.96% 3.46% 
19991217 3.64% 3.51% 2.01% 2.42% 2.88% 3.44% 
19991224 3.53% 3.44% 1.90% 2.62% 3.21% 3.46% 
19991230 3.35% 3.47% 1.82% 2.46% 3.17% 3.39% 
20000107 4.31% 3.30% 1.97% 2.37% 3.08% 3.37% 
20000114 4.07% 3.40% 1.86% 2.58% 2.99% 3.93% 
20000121 3.71% 4.66% 1.78% 2.43% 2.91% 3.81% 
20000128 3.46% 4.23% 2.01% 2.89% 2.89% 3.72% 
20000218 3.28% 2.87% 1.89% 2.71% 2.89% 3.63% 
20000225 3.34% 2.84% 1.96% 2.53% 2.80% 3.62% 
20000303 3.42% 2.82% 1.95% 2.93% 2.78% 3.52% 
20000310 3.22% 2.80% 2.19% 2.71% 2.70% 3.41% 
20000317 3.26% 3.63% 2.14% 2.53% 2.62% 3.42% 
20000324 3.14% 3.47% 2.05% 3.11% 2.65% 1.77% 
20000331 3.02% 3.33% 1.92% 3.00% 2.57% 1.74% 
20000407 3.25% 3.67% 1.84% 2.92% 2.59% 1.76% 
20000414 3.10% 3.57% 1.78% 2.86% 2.64% 1.71% 
20000421 3.26% 3.39% 3.50% 2.81% 2.57% 1.78% 
20000428 3.46% 3.25% 3.10% 2.79% 2.50% 1.73% 
20000512 3.27% 3.25% 2.82% 2.76% 2.49% 1.68% 
20000519 3.14% 3.99% 2.54% 3.32% 2.91% 1.63% 
20000526 3.21% 3.72% 2.76% 4.03% 2.86% 1.58% 
20000602 3.07% 3.76% 2.50% 4.28% 2.77% 1.53% 
20000609 3.47% 3.54% 2.30% 4.21% 2.69% 2.15% 
20000616 3.65% 3.31% 4.80% 4.45% 2.94% 2.28% 
20000623 3.43% 4.36% 4.46% 4.03% 2.85% 2.24% 
20000630 3.23% 3.93% 4.19% 3.79% 3.01% 2.18% 
20000707 3.12% 3.90% 3.93% 3.82% 2.93% 2.70% 
20000714 2.92% 3.59% 3.66% 3.60% 2.92% 3.02% 
20000721 3.09% 3.37% 4.12% 3.46% 2.87% 3.19% 
20000728 3.09% 3.48% 3.89% 3.37% 2.79% 3.10% 
20000804 2.98% 3.64% 4.95% 3.20% 2.84% 3.02% 
20000811 2.90% 3.53% 4.59% 3.90% 2.76% 3.10% 
20000818 3.37% 3.35% 4.18% 3.61% 2.69% 3.01% 
20000825 3.50% 4.31% 4.18% 3.46% 2.75% 3.20% 
20000901 3.45% 4.07% 4.17% 3.25% 2.66% 3.12% 
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20000908 3.29% 3.71% 3.84% 3.11% 2.94% 3.03% 
20000915 3.16% 3.46% 3.61% 3.90% 2.89% 2.99% 
20000922 3.14% 3.28% 3.41% 3.58% 2.80% 3.02% 
20000929 3.31% 3.34% 4.08% 4.02% 4.95% 2.94% 
20001013 3.18% 3.42% 3.77% 3.70% 4.59% 2.87% 
20001020 3.45% 3.22% 4.36% 3.66% 4.18% 2.97% 
20001027 3.28% 3.76% 2.50% 3.53% 4.18% 2.90% 
20001103 3.80% 3.54% 2.30% 3.31% 4.17% 2.84% 
20001110 3.83% 3.31% 4.80% 3.53% 4.36% 2.76% 
20001117 3.54% 4.36% 4.46% 3.33% 3.93% 3.47% 
20001124 3.31% 3.49% 3.55% 3.19% 3.90% 2.89% 
20001201 3.16% 1.69% 3.61% 3.45% 3.59% 2.65% 
20001208 3.07% 1.84% 3.85% 3.24% 3.37% 2.50% 
20001215 2.97% 1.79% 4.26% 4.05% 3.48% 2.33% 
20001222 2.89% 1.74% 3.98% 3.80% 3.64% 2.20% 
20001229 2.84% 1.80% 3.84% 3.51% 3.53% 2.30% 
20010105 2.80% 1.80% 3.71% 4.17% 3.35% 2.26% 
20010112 2.78% 1.74% 3.79% 3.83% 4.31% 2.28% 
20010119 2.76% 1.69% 3.87% 3.53% 4.07% 2.16% 
20010209 2.75% 1.90% 3.91% 1.32% 3.71% 2.23% 
20010216 2.69% 2.00% 3.78% 1.27% 3.46% 3.05% 
20010223 2.61% 2.03% 3.73% 1.23% 3.28% 3.22% 
20010302 2.53% 1.99% 5.46% 1.20% 3.34% 3.11% 
20010309 2.45% 1.94% 4.87% 1.18% 3.42% 3.04% 
20010316 2.38% 1.93% 4.43% 1.15% 3.22% 3.14% 
20010323 2.52% 2.01% 4.16% 1.14% 3.26% 3.04% 
20010330 2.79% 1.97% 4.07% 1.33% 3.14% 3.10% 
20010406 2.95% 2.10% 1.97% 1.67% 3.02% 4.40% 
20010413 2.99% 2.05% 2.07% 1.74% 3.25% 4.04% 
20010420 3.15% 2.30% 2.40% 1.70% 3.10% 3.81% 
20010427 3.06% 2.38% 2.21% 1.77% 3.26% 3.56% 
20010430 3.01% 2.32% 2.90% 1.63% 3.46% 3.36% 
20010511 3.03% 2.25% 3.12% 1.57% 3.27% 3.51% 
20010518 2.97% 2.19% 3.03% 1.55% 3.14% 3.44% 
20010525 2.91% 2.14% 2.96% 1.49% 3.21% 3.47% 
20010601 2.86% 2.93% 4.12% 1.45% 3.07% 3.30% 
20010608 2.78% 2.92% 3.89% 1.43% 3.47% 3.40% 
20010615 3.00% 2.87% 4.95% 1.36% 3.65% 4.66% 
20010622 2.91% 2.79% 4.59% 1.59% 3.43% 3.03% 
20010629 2.86% 2.84% 4.18% 1.48% 3.23% 2.96% 
20010706 2.77% 2.76% 4.18% 1.41% 3.12% 4.12% 
20010713 2.69% 2.69% 4.17% 1.34% 1.69% 3.89% 
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20010720 2.94% 2.75% 3.84% 1.28% 1.84% 2.51% 
20010727 2.85% 2.66% 3.61% 1.62% 1.79% 2.31% 
20010803 3.01% 2.94% 3.41% 1.50% 1.74% 2.03% 
20010810 2.93% 2.89% 4.08% 1.70% 1.80% 1.96% 
20010817 2.92% 2.80% 3.77% 1.57% 1.80% 1.90% 
20010824 2.87% 3.05% 4.36% 1.52% 1.74% 1.85% 
20010831 2.79% 2.97% 4.25% 1.45% 1.69% 1.79% 
20010907 2.84% 2.88% 3.93% 1.37% 1.90% 1.74% 
20010914 2.76% 2.04% 3.69% 1.54% 2.00% 1.68% 
20010921 2.69% 1.96% 3.48% 1.45% 2.03% 1.78% 
20010928 2.75% 1.91% 3.55% 1.40% 1.99% 1.97% 
20011012 2.66% 1.87% 3.61% 1.60% 1.94% 2.08% 
20011019 2.94% 1.84% 3.85% 1.50% 1.93% 2.11% 
20011026 2.89% 1.82% 4.26% 1.79% 2.01% 2.23% 
20011102 2.80% 1.81% 3.98% 1.68% 1.97% 2.17% 
20011109 1.99% 2.30% 2.07% 2.66% 2.10% 2.13% 
20011116 2.03% 2.26% 2.01% 2.55% 2.05% 2.14% 
20011123 2.16% 2.28% 1.95% 2.46% 2.30% 2.10% 
20011130 2.39% 2.16% 1.89% 2.40% 2.38% 2.06% 
20011207 2.24% 2.23% 1.83% 2.36% 2.32% 2.03% 
20011214 2.16% 3.05% 1.77% 2.25% 3.12% 2.87% 
20011221 2.08% 3.22% 1.72% 2.62% 3.03% 3.22% 
20011228 4.13% 3.11% 2.13% 2.43% 2.96% 3.12% 
20020104 3.76% 3.04% 2.08% 2.33% 2.87% 3.13% 
20020111 3.54% 3.14% 2.05% 2.20% 3.22% 3.04% 
20020118 3.31% 3.04% 2.19% 2.11% 3.12% 2.95% 
20020125 4.36% 3.10% 2.20% 2.86% 3.13% 2.96% 
20020201 3.93% 4.40% 2.14% 2.65% 3.04% 3.00% 
20020208 3.90% 4.04% 2.09% 3.00% 2.95% 2.96% 
20020301 3.59% 3.81% 2.11% 2.76% 2.96% 2.88% 
20020308 3.37% 3.56% 2.40% 2.68% 3.00% 3.21% 
20020315 3.48% 3.36% 2.33% 2.56% 2.96% 3.17% 
20020322 3.64% 3.51% 2.01% 2.42% 2.88% 3.08% 
20020329 3.53% 3.44% 1.90% 2.62% 3.21% 2.99% 
20020405 3.35% 3.47% 1.82% 2.46% 3.17% 2.59% 
20020412 4.31% 3.30% 1.97% 2.37% 3.08% 2.40% 
20020419 4.07% 3.40% 1.86% 2.58% 2.99% 2.28% 
20020426 3.71% 4.66% 1.78% 2.43% 4.04% 2.31% 
20020430 3.31% 2.17% 3.10% 3.00% 3.81% 2.17% 
20020510 3.18% 2.08% 4.40% 2.91% 3.56% 2.35% 
20020517 3.45% 2.26% 4.04% 2.86% 3.36% 2.19% 
20020524 3.28% 2.15% 3.81% 2.77% 3.51% 2.08% 
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20020531 3.80% 2.49% 3.56% 2.69% 4.46% 1.99% 
20020607 3.83% 2.51% 3.36% 2.94% 4.19% 1.93% 
20020614 3.54% 2.32% 3.51% 2.85% 3.93% 1.88% 
20020621 3.31% 2.17% 3.44% 3.01% 3.66% 3.27% 
20020628 3.16% 2.07% 3.47% 2.93% 4.12% 3.29% 
20020705 3.07% 2.01% 3.30% 2.92% 3.89% 2.99% 
20020712 2.97% 1.94% 3.40% 2.87% 4.95% 2.70% 
20020719 2.89% 1.90% 4.66% 2.79% 4.59% 3.80% 
20020726 2.84% 1.86% 4.23% 2.84% 4.18% 3.00% 
20020802 2.80% 1.84% 2.87% 2.76% 4.18% 3.51% 
20020809 2.78% 1.82% 2.84% 2.69% 4.17% 3.15% 
20020816 2.76% 1.81% 2.82% 2.75% 3.84% 2.80% 
20020823 2.75% 1.80% 2.80% 2.66% 3.61% 2.72% 
20020830 3.68% 2.41% 3.63% 2.94% 3.41% 2.88% 
20020906 3.45% 2.26% 3.47% 2.89% 4.08% 2.89% 
20020913 3.31% 2.17% 3.33% 2.80% 3.77% 3.02% 
20020920 3.57% 2.34% 3.67% 3.05% 4.36% 2.77% 
20020927 3.51% 2.30% 3.57% 2.97% 4.25% 2.66% 
20020930 3.30% 2.16% 3.39% 2.88% 3.93% 2.55% 
20021011 3.18% 2.08% 3.25% 2.04% 3.69% 2.46% 
20021018 3.22% 2.11% 3.25% 1.96% 3.48% 2.40% 
20021025 3.88% 2.54% 3.99% 1.91% 3.55% 2.36% 
20021101 3.57% 2.34% 3.72% 1.87% 3.61% 2.25% 
20021108 2.97% 4.25% 1.45% 1.84% 3.85% 2.62% 
20021115 2.88% 3.93% 1.37% 1.82% 4.26% 2.43% 
20021122 2.04% 3.69% 1.54% 1.81% 3.98% 2.33% 
20021128 1.96% 3.48% 1.45% 2.18% 3.84% 2.20% 
20021206 1.91% 3.55% 1.40% 2.64% 3.71% 2.11% 
20021213 1.87% 3.61% 1.60% 2.80% 3.79% 2.86% 
20021220 2.26% 2.68% 4.20% 2.75% 3.87% 2.65% 
20021227 2.14% 2.68% 4.08% 2.91% 3.91% 3.00% 
20030103 2.06% 2.50% 3.96% 2.64% 3.78% 2.76% 
20030110 2.05% 2.67% 3.85% 2.48% 3.73% 2.68% 
20030116 1.94% 2.65% 3.86% 2.50% 5.46% 2.56% 
20030124 2.06% 2.49% 3.75% 2.36% 4.87% 2.42% 
20030131 1.94% 3.17% 3.63% 2.27% 4.43% 2.62% 
20030207 1.85% 7.02% 3.69% 2.21% 4.16% 2.46% 
20030214 1.78% 6.08% 3.58% 2.10% 4.07% 2.37% 
20030221 1.73% 5.29% 3.57% 2.56% 4.20% 2.58% 
20030228 1.69% 4.63% 3.51% 2.36% 4.09% 2.43% 
20030307 2.81% 4.08% 3.62% 2.27% 3.98% 2.89% 
20030314 2.78% 3.76% 3.59% 2.13% 3.87% 2.71% 
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20030321 2.55% 3.38% 3.50% 2.04% 3.92% 2.53% 
20030328 2.36% 3.05% 3.40% 2.56% 3.82% 2.93% 
20030404 3.22% 2.93% 3.31% 2.35% 4.17% 2.71% 
20030411 3.55% 2.71% 3.22% 2.63% 4.07% 2.53% 
20030418 3.72% 2.54% 4.21% 2.42% 3.95% 3.98% 
20030425 3.29% 2.40% 4.09% 2.40% 3.91% 3.97% 
20030516 2.90% 2.63% 4.02% 2.31% 3.87% 4.13% 
20030523 2.90% 3.45% 3.89% 2.16% 3.76% 3.84% 
20030530 2.60% 3.45% 4.00% 2.31% 3.66% 3.65% 
20030606 3.12% 3.46% 3.90% 2.18% 3.55% 3.48% 
20030612 2.85% 3.46% 3.80% 2.09% 3.72% 3.39% 
20030620 2.56% 3.46% 3.68% 2.26% 3.61% 3.40% 
20030627 2.43% 3.46% 3.63% 2.12% 3.80% 3.34% 
20030704 2.50% 3.47% 3.52% 2.65% 3.79% 3.25% 
20030711 2.28% 3.47% 3.43% 2.49% 3.68% 3.28% 
20030718 2.21% 3.47% 3.36% 2.30% 3.57% 3.28% 
20030725 2.48% 3.48% 1.69% 2.73% 3.48% 3.20% 
20030801 2.35% 3.48% 1.84% 2.51% 3.46% 3.55% 
20030808 2.20% 3.48% 1.79% 2.31% 3.45% 3.40% 
20030815 2.06% 3.49% 1.74% 2.03% 3.46% 3.31% 
20030822 3.89% 3.49% 1.80% 1.96% 3.61% 3.21% 
20030829 3.42% 3.49% 1.80% 1.90% 3.54% 3.43% 
20030905 3.46% 3.50% 1.74% 1.85% 3.50% 3.46% 
20030912 3.06% 3.50% 1.69% 1.79% 3.45% 3.84% 
20030919 2.75% 3.50% 1.90% 1.74% 3.46% 4.33% 
20030926 2.60% 3.50% 2.00% 1.68% 3.44% 3.98% 
20030930 2.37% 3.51% 2.03% 1.78% 3.46% 3.66% 
20031010 2.56% 3.15% 1.99% 1.97% 3.39% 3.54% 
20031017 2.35% 4.13% 1.94% 2.08% 3.37% 3.38% 
20031024 3.96% 3.85% 1.93% 2.11% 3.93% 3.17% 
20031031 3.66% 3.59% 2.01% 2.23% 3.81% 3.80% 
20031107 3.49% 3.39% 1.97% 2.17% 3.72% 3.53% 
20031114 3.53% 3.84% 2.10% 2.13% 3.63% 3.79% 
20031121 3.31% 3.60% 2.05% 2.14% 3.62% 3.52% 
20031128 3.59% 4.90% 2.30% 2.10% 3.52% 3.28% 
20031205 3.35% 4.44% 2.38% 2.06% 3.41% 3.12% 
20031212 3.17% 4.01% 2.32% 2.03% 3.42% 3.10% 
20031219 3.04% 3.95% 2.25% 1.97% 5.31% 3.17% 
20031226 2.94% 3.90% 2.19% 2.12% 4.76% 3.01% 
20040102 2.88% 3.59% 2.14% 2.06% 5.64% 3.62% 
20040109 4.99% 3.42% 2.07% 2.02% 5.15% 3.46% 
20040116 5.02% 3.22% 2.01% 1.96% 4.62% 3.30% 
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20040130 4.56% 4.05% 1.95% 1.90% 4.39% 3.22% 
20040206 4.13% 3.70% 1.89% 2.08% 4.50% 3.08% 
20040213 5.80% 4.39% 1.83% 2.01% 5.19% 2.96% 
20040220 6.44% 4.30% 1.77% 2.13% 4.58% 2.49% 
20040227 6.47% 3.90% 1.72% 2.07% 5.37% 2.42% 
20040305 5.66% 3.60% 2.13% 2.06% 4.81% 2.70% 
20040312 4.98% 3.40% 2.08% 2.03% 4.28% 2.86% 
20040319 3.38% 3.53% 2.05% 1.97% 4.15% 2.70% 
20040326 3.59% 3.63% 2.19% 2.01% 4.39% 2.57% 
20040402 3.39% 3.77% 2.20% 1.95% 3.94% 3.18% 
20040409 3.23% 4.28% 2.14% 1.90% 3.72% 3.45% 
20040416 3.11% 3.98% 2.09% 1.94% 3.60% 3.28% 
20040423 3.02% 3.86% 2.11% 1.88% 3.58% 3.80% 
20040430 2.95% 3.73% 2.40% 2.08% 4.22% 3.83% 
20040514 4.90% 3.84% 2.33% 2.04% 4.24% 3.54% 
20040521 4.92% 3.81% 2.08% 2.33% 3.70% 3.31% 
20040528 4.51% 3.91% 2.05% 2.20% 3.26% 3.16% 
20040604 4.17% 3.69% 2.19% 2.11% 3.40% 3.07% 
20040611 5.70% 3.70% 2.20% 2.86% 3.13% 2.97% 
20040618 6.28% 5.31% 2.14% 2.65% 3.04% 2.89% 
20040625 6.58% 4.68% 2.09% 3.00% 2.95% 2.84% 
20040702 5.82% 4.25% 2.11% 2.76% 2.96% 2.80% 
20040709 5.22% 3.93% 2.40% 2.68% 3.00% 2.78% 
20040716 3.48% 3.93% 2.33% 2.56% 2.96% 2.76% 
20040723 3.64% 3.64% 2.01% 2.42% 2.88% 2.75% 
20040730 3.53% 3.39% 1.90% 2.62% 3.21% 3.68% 
20040806 3.35% 3.57% 1.82% 2.46% 3.17% 3.45% 
20040813 4.31% 3.30% 1.97% 2.37% 3.08% 3.31% 
20040820 4.07% 3.40% 1.86% 2.58% 2.99% 3.57% 
20040827 2.31% 3.54% 2.96% 4.27% 4.83% 3.51% 
20040903 3.52% 3.31% 2.93% 4.15% 4.59% 3.30% 
20040910 3.34% 3.16% 2.85% 4.06% 4.34% 3.18% 
20040917 3.41% 3.07% 2.95% 4.20% 4.72% 3.22% 
20040924 3.26% 2.97% 2.86% 4.11% 4.33% 3.88% 
20040930 3.58% 2.89% 2.77% 3.80% 3.98% 4.12% 
20041008 3.38% 2.84% 2.69% 3.54% 3.86% 4.29% 
20041015 3.22% 2.80% 2.61% 3.97% 3.68% 4.19% 
20041022 3.11% 2.78% 2.58% 3.88% 3.45% 4.38% 
20041029 3.04% 2.76% 2.50% 3.71% 4.14% 4.02% 
20041105 3.14% 2.75% 2.46% 3.47% 3.84% 3.86% 
20041112 3.04% 3.68% 3.00% 3.34% 4.13% 3.84% 
20041119 3.10% 3.45% 2.92% 3.23% 3.83% 3.70% 
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20041126 4.40% 1.99% 2.87% 6.20% 3.58% 3.60% 
20041203 4.04% 1.94% 2.79% 5.49% 3.40% 3.55% 
20041210 3.81% 2.19% 2.70% 4.98% 3.37% 3.38% 
20041217 3.56% 2.26% 2.71% 4.49% 3.45% 3.94% 
20041224 3.36% 2.23% 2.69% 4.88% 3.28% 3.66% 
20041231 3.51% 2.14% 2.67% 4.42% 3.94% 3.50% 
20050107 3.44% 2.06% 2.59% 4.07% 3.77% 3.32% 
20050114 3.47% 2.09% 2.62% 3.76% 3.59% 3.18% 
20050121 3.30% 2.17% 3.17% 3.67% 3.50% 4.03% 
20050128 1.90% 2.92% 1.91% 3.08% 3.49% 3.73% 
20050204 1.85% 2.86% 1.87% 3.02% 3.45% 4.22% 
20050218 1.79% 2.81% 1.84% 3.04% 3.39% 3.89% 
20050225 1.74% 2.79% 1.82% 3.12% 3.44% 3.78% 
20050304 1.68% 2.76% 1.81% 3.30% 3.34% 3.61% 
20050311 1.78% 3.32% 2.18% 3.21% 3.71% 3.41% 
20050318 1.97% 4.03% 2.64% 3.19% 3.81% 3.69% 
20050325 2.08% 4.28% 2.80% 3.10% 3.82% 3.47% 
20050401 2.11% 4.21% 2.75% 3.05% 3.71% 3.34% 
20050408 2.23% 4.45% 2.91% 2.95% 3.61% 3.63% 
20050415 2.17% 4.03% 2.64% 3.75% 3.55% 3.45% 
20050422 2.13% 3.79% 2.48% 3.49% 3.47% 3.46% 
20050429 2.14% 3.82% 2.50% 3.27% 3.52% 3.46% 
20050513 2.10% 3.60% 2.36% 3.18% 3.43% 3.46% 
20050520 2.06% 3.46% 2.27% 3.55% 3.33% 3.46% 
20050527 2.03% 3.37% 2.21% 3.34% 3.26% 3.47% 
20050603 1.97% 3.20% 2.10% 3.16% 3.17% 3.47% 
20050610 2.12% 3.90% 2.56% 3.67% 3.08% 3.47% 
20050617 2.06% 3.61% 2.36% 3.41% 3.12% 4.02% 
20050624 2.02% 3.46% 2.27% 3.58% 3.03% 3.91% 
20050701 1.96% 3.25% 2.13% 3.48% 3.06% 3.80% 
20050708 1.90% 3.11% 2.04% 4.00% 2.98% 4.15% 
20050715 2.08% 3.90% 2.56% 3.92% 2.89% 4.03% 
20050722 2.01% 3.58% 2.35% 3.66% 2.81% 3.96% 
20050729 4.40% 2.11% 2.47% 3.41% 2.74% 3.84% 
20050805 4.04% 2.34% 2.73% 3.29% 2.71% 3.73% 
20050812 3.81% 2.21% 2.59% 3.15% 3.29% 4.36% 
20050819 3.56% 2.49% 2.90% 6.07% 3.87% 5.53% 
20050826 3.36% 2.49% 2.91% 5.31% 3.83% 5.37% 
20050902 3.51% 2.33% 2.72% 4.81% 3.71% 5.86% 
20050909 3.44% 2.20% 2.57% 4.28% 3.80% 5.70% 
20050916 3.47% 2.12% 2.47% 4.60% 3.73% 5.59% 
20050923 3.30% 2.05% 2.40% 4.17% 3.65% 5.43% 
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20050930 3.40% 1.99% 2.32% 3.84% 3.58% 5.27% 
20051014 4.66% 1.94% 2.27% 3.54% 3.48% 5.11% 
20051021 4.23% 1.91% 2.23% 3.53% 3.37% 5.00% 
20051028 2.87% 1.88% 2.20% 3.31% 3.27% 5.55% 
20051104 2.84% 1.86% 2.17% 3.22% 3.17% 6.35% 
20051111 2.82% 1.85% 2.16% 3.19% 3.18% 11.62% 
20051118 2.80% 1.84% 2.15% 4.20% 3.22% 10.37% 
20051125 3.63% 2.38% 2.78% 4.08% 3.12% 9.52% 
20051202 3.47% 2.27% 2.66% 3.96% 3.03% 8.27% 
20051209 3.33% 2.18% 2.55% 3.85% 2.93% 7.30% 
20051216 3.67% 2.41% 2.81% 3.86% 2.84% 6.58% 
20051223 3.57% 2.34% 2.73% 3.75% 4.28% 5.82% 
20051230 3.39% 2.22% 2.60% 3.63% 4.15% 5.28% 
20060106 3.25% 2.13% 2.49% 3.69% 4.39% 4.93% 
20060113 3.25% 2.13% 2.49% 3.58% 4.00% 4.58% 
20060120 3.99% 2.62% 3.05% 4.81% 3.80% 4.25% 
20060125 3.72% 2.44% 2.85% 4.28% 4.44% 7.04% 
20060210 3.96% 2.59% 3.94% 4.15% 4.11% 6.24% 
20060217 3.66% 2.40% 3.72% 4.39% 4.44% 5.75% 
20060224 3.49% 2.28% 3.60% 4.00% 4.21% 7.84% 
20060303 3.53% 2.31% 3.58% 3.80% 5.01% 6.93% 
20060310 3.31% 2.17% 3.38% 4.44% 4.67% 6.25% 
20060317 3.59% 2.35% 3.59% 4.11% 4.34% 5.52% 
20060324 3.35% 2.19% 3.39% 4.21% 4.04% 5.01% 
20060331 3.17% 2.08% 3.23% 4.09% 6.36% 4.67% 
20060407 3.04% 1.99% 3.11% 4.02% 5.64% 4.79% 
20060414 2.94% 1.93% 3.02% 3.89% 5.20% 4.78% 
20060421 2.88% 1.88% 2.95% 4.00% 4.74% 4.73% 
20060428 4.99% 3.27% 4.90% 3.90% 4.32% 4.59% 
20060512 5.02% 3.29% 4.92% 3.80% 3.96% 4.48% 
20060519 4.56% 2.99% 4.51% 3.68% 3.67% 4.37% 
20060526 4.13% 2.70% 4.17% 3.63% 3.75% 4.24% 
20060602 5.80% 3.80% 5.70% 3.52% 3.74% 4.13% 
20060609 6.44% 4.22% 6.28% 3.43% 3.89% 4.02% 
20060616 6.47% 4.24% 6.58% 3.36% 3.63% 3.91% 
20060623 5.66% 3.70% 5.82% 3.90% 4.59% 3.80% 
20060630 4.98% 3.26% 5.22% 3.63% 4.48% 4.15% 
20060707 5.19% 3.40% 5.31% 3.42% 4.37% 4.03% 
20060714 4.58% 3.00% 4.76% 3.29% 4.24% 3.96% 
20060721 5.37% 3.51% 5.64% 3.57% 4.13% 3.84% 
20060728 4.81% 3.15% 5.15% 3.37% 4.90% 3.73% 
20060804 4.28% 2.80% 4.62% 3.22% 4.92% 6.77% 
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20060811 4.15% 2.72% 4.39% 3.64% 4.51% 6.76% 
20060818 4.39% 2.88% 4.50% 3.43% 4.17% 6.70% 
20060825 3.86% 2.53% 2.66% 3.55% 5.70% 6.49% 
20060901 3.84% 2.52% 2.55% 3.54% 6.28% 6.34% 
20060908 3.70% 2.43% 2.46% 3.97% 6.58% 6.18% 
20060915 3.60% 2.36% 2.40% 3.88% 5.82% 5.99% 
20060922 3.55% 2.33% 2.36% 3.71% 5.22% 5.84% 
20060929 3.38% 2.22% 2.25% 3.47% 5.31% 5.69% 
20061013 3.94% 2.58% 2.62% 3.34% 4.76% 5.53% 
20061020 3.66% 2.40% 2.43% 3.23% 5.64% 5.37% 
20061027 3.50% 2.30% 2.33% 6.20% 5.15% 5.86% 
20061103 3.32% 2.18% 2.20% 5.49% 4.62% 5.70% 
20061110 3.18% 2.08% 2.11% 4.98% 4.39% 5.59% 
20061117 4.03% 2.64% 2.86% 4.49% 4.50% 5.43% 
20061124 3.73% 2.45% 2.65% 4.88% 4.12% 5.27% 
20061201 4.22% 2.77% 3.00% 4.42% 3.98% 5.11% 
20061208 3.89% 2.55% 2.76% 4.07% 4.48% 4.96% 
20061215 3.78% 2.48% 2.68% 3.76% 4.24% 6.87% 
20061222 3.61% 2.37% 2.56% 3.67% 6.06% 6.13% 
20061229 3.41% 2.24% 2.42% 3.45% 6.23% 5.63% 
20070105 3.69% 2.42% 2.62% 3.38% 5.98% 4.89% 
20070112 3.47% 2.27% 2.46% 3.37% 5.26% 4.32% 
20070119 3.34% 2.19% 2.37% 3.75% 4.67% 3.89% 
20070126 3.63% 2.38% 2.58% 3.63% 4.49% 3.44% 
20070202 3.42% 2.24% 2.43% 3.69% 4.16% 5.82% 
20070209 4.07% 2.67% 2.89% 3.58% 4.67% 5.84% 
20070216 3.82% 2.51% 2.71% 3.57% 4.27% 5.56% 
20070302 3.56% 2.34% 2.53% 3.51% 5.82% 4.94% 
20070309 4.13% 2.71% 2.93% 3.62% 5.84% 4.44% 
20070316 3.82% 2.51% 2.71% 3.59% 5.56% 4.21% 
20070323 3.57% 2.34% 2.53% 3.50% 4.94% 3.99% 
20070330 7.28% 11.02% 7.23% 11.62% 6.87% 4.94% 
20070406 6.45% 9.83% 6.45% 10.37% 6.13% 4.87% 
20070413 5.72% 9.03% 5.92% 9.52% 5.63% 4.79% 
20070420 4.87% 7.84% 5.14% 8.27% 4.89% 4.87% 
20070427 4.28% 6.93% 4.55% 7.30% 4.32% 4.72% 
20070501 4.75% 3.11% 5.00% 4.02% 6.87% 5.25% 
20070511 5.27% 3.46% 5.55% 4.33% 6.13% 5.39% 
20070518 6.03% 3.95% 6.35% 4.21% 5.63% 5.40% 
20070525 7.44% 4.87% 7.84% 4.99% 4.89% 5.25% 
20070601 6.54% 4.28% 6.93% 5.02% 4.33% 5.10% 
20070608 5.77% 3.78% 6.25% 4.56% 4.37% 5.03% 
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20070615 5.05% 3.31% 5.52% 4.13% 4.20% 4.90% 
20070622 4.62% 3.03% 5.01% 5.80% 4.80% 4.98% 
20070629 6.05% 7.04% 6.77% 6.44% 4.37% 4.85% 
20070706 5.32% 6.24% 6.76% 6.47% 6.34% 4.70% 
20070713 4.95% 5.75% 6.70% 5.66% 6.36% 4.62% 
20070720 4.43% 5.02% 6.49% 4.98% 6.06% 4.49% 
20070727 4.01% 4.58% 6.34% 5.19% 5.38% 4.35% 
20070803 5.37% 5.70% 6.18% 4.58% 4.83% 4.41% 
20070810 5.86% 5.59% 5.99% 5.37% 4.59% 4.29% 
 
